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EXECUTIVE SUMMARY

BACKGROUND

The Defence Industry Productivity Program (DIPP) began its 1ife in the

Department of Defence Production in 1959. 1Its genesis was largely the concern

‘for maintaining defence trade balance and a defenée industrial base subsequent

to the termination of the "Arrow" fighter aircraft project, and the attendant

loss of defence industry skills and'capabilities to other countries.

In the twenty years since its inception, the program's goals have been'spﬁject
to a Variety'of'influenceé and have evolQed accordingly. ’For instance, DIPP
became the vehicle for supporting Canada's role under DPSA's and DDSA's
negotiated with ﬁhe U.5. and certain  European and Scéhdinavian governments.
In 1968, DIPP was‘given a ciVil—related products mandate and since then it ﬁas

been more strongly oriented toward civil-related projects than previously.

Accordingly, the program has operated with multiple objectives. Certéin of

these are quéntifiable (eeg., direcf‘economic Benefité).' Other objectives are

not readily quantifiable (e.g., defence capability,'technological capability,
the "value" of a competent design feam, etc.). Some of these objectives may
be in harmony; others méy be in conflict, at different stages of ‘program

evolution. .

The evaluation of DIPP is theréfore’complicated by the evolution and.changing

emphasis of program goals.



-vi~- : ' CONFIDENTIAL

EVALUATION EMPHASIS

In accordance with the terms of reference, the evaluation of the DIP Program

focused primarily on the economic objective; study was also devoted, howéver,'

to .the defence and technological goals;

GOAL ACHIEVEHENT

The evaluation indicates that the intervention of DIPP has created certain/'

beneficial effects. The Program has made progress towards overall achlevement

of its goals.

The evaluation of program performance against the economic objective used the

_accepted "norm" of 10% ROI as the critical measure. This may'bé a rilgorous

standard against which to measure an R&D program which has funded ventures :

into embryonic techﬁology and research and development,projeéts. In addition,?

it was not possible to quantify  all of the benefits streaming from the
Program.
- On an overall basis, uéing the 10%Z ROI as a norm, DIPP yields a positive

Net Present Value (NPV) of $61.1 million ('69%) for an ROI of 10 3/4%.

- On an incremental basis (counting only projects that would not have been

undertaken in the absence of DIPP funding) the Program yields a negative

NPV of $96.6 million ('698) for an ROI of 7 1/2%. The 2 1/2% shortfall
from a 107 ROI could be regarded as the "cost” of achileving other Program
goals. It should, of course, be borne in mind that the‘Program has never

had a formal incrementality criterion.
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= On an incremental basis,. the' individual prpgfam components have ROI's of
RSD ST 1/4
Capital Assistance (CA) 107
Source Establishmeﬁt (SE) ‘ 10+%

The R&D figure is judged to be robust; ‘the latter two are less so.

- DIPP has contributed to an understood ‘defence . 1‘)bjective. To be worth-
while, . however, this objective requires complementary DND policies and
plans; from an admittedly non-exhaustive study‘ ‘of thosé poli'cies and
plans there is a serious question as to the deg;ee to which théy are, in
fact, complementary. The fit between DIPPAand‘ DND objectives, therefore,'
requires developmeht- and clarification; based, however, on our limited
stuﬂy the current position would be thatvbroadening of the p.rogram would

not be inconsistent with current DIPP programs.

- DIPP has contributed to thé maintenance of a technological capability;
this evaluation has not been able to cépturev precisely thevdegree to
which this capability has tfanslated ‘itself into economi‘c behéfits; our
best rough estimate is $18 million ('69$), an amount. which would not
change the ﬁhrust ‘of our overall findings but which would increase the ‘

incremental ROI from 7 1/2% to near to 8%.‘

'WHY DIPP PERFORMS AS IT DOES
- The projects which .yielded the best economic returns tended to be those

which had lower associated risks, used more mature (but still high)
technology, received substantial funds, and were aimed at the ecivil.

market.
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- Incremental projects had almost inverse characteristics: they were high

risk, uséd embryonic technology, and aimed at a defence market.

= A reorilented program using the changed selection criterion identified in
the study could yield a 10% incremental ROI with 807 of the program
funds, based on the assumption of a contlnuation of historical

characteristics.

CORPORATE TINFLUENCES

~ The greatest risk in the projects tends to be in the marketing area

rather than in the technilcal area.

- DIPP projects have not been highly risky in a technical sense.

- Firms are, . however, fairly cautious in thelr overall commerclal risk
assessment so that without a program such as DIPP some economically

worthwhile projects would not go ahead.

- DIPP has been iInstrumental in attracting companies to locate subsidiaries

in Canada.

- The parent/subsidiary relationship in foreign—owned Canadian firms has
not inhibited the performance of DIPP. The program has been used as an
effective lever in enabling Canadian subsidiaries to obtain product

mandates and Iincreased autonomy.
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— The DIPP firms do almost no pure reéeafch and, with the exceptiop of thé
large aerospace compaﬁies, little development. Significant engineering
is' undertaken. The strongest cénstraint on vtheir‘ R&D activities is
probably not their btdget but, rather? the‘néture and extent of their

human resdurces available for R&D.

- Technological spin—offs have resulted from DIPP projects but have not
been found to yleld substantial economic'pay—offs. This is not to imply
that economic payoffs have not been earned but rather that it was -not

possible'to_measure them fully during this evaluation.

MARRETS AND MARKETING

- The U.S. DOD market has certain features which severely reduce its
attractiveness:
. There are major barriers_arising from legislation and ﬁ.s. national
security considerationé; as for defence markets in general, they are

quite volatile.

- In the operation of the DOD procurement system, bias against:Canadian

firms was not found.

- Relative to other U.S. allies, Canada does ' well, but its favoured -

position is being diluted.

- In the marketing area, Canadian firms have developed reasonable selling

practices, but they should strengthen their performance in the broader

activities of market development and analysis.
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— The defence—sharing arrangements (DPSA, DDSA, MOU's) have been effective

in facilitating sales and projects.

~ The joint cost-shared ("nominated”) projects have not performed econom-

ically even as well as other defence projects.

~ Overall, marketing deserves more emphasis, but the improvements foreseen

would not in themselves change the thrust of the findings.

Whilst we recognize the total potential defence market may increase over the
next decade, given the current "hawkish" mood subsequent to Iran and
Afghanistan, we do not envisage the market characteristics changing signifi-

®

cantly.

COMPETING SUBSIDIES

= Compared to the support given by other nations, DIPP is not reiatively

generous.

~ But the firms (non—aerospace in particular), have developed means of

doing business which do not require universal and uniform support to

match forelgn competing subsidies.

- On balance aid to neutralize competing -support should be available in

specific instances and pérticularly for the aerospace industry.

PROGRAM FINDINGS AND PROGRAM DESIGN

- The program should be broadened to apply to all "High Technology”

industry.
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- Based on-the’histdribal evidence of this study, the:current funding level

should be at least maintainéd; large ﬁrojects (above $10 million) should
be separately funded, which, on average, would effectively increase

funding by about 57, assuming that historical patterns continue.

There should be no funding arrangements which do not have repayment

provisions, but the repayment' provisions should be on duite generous .

terms.

We found mno compelling reason to change the fuﬂding from the current

50:50 (private:public funds) in R&D projects:

CA and SE projects should each receive about 10%Z of the progran funds;
the CA funds shduld-be expended on a loan/reépayable grant .(50:50) basis;

the repayment provisibﬁ would be a change from the present arrangement.
20% of the funds should go as lbans to low-incrementality R&D projects.

The reméining 60% should be used to provide repayable grants . to R&D

projects.

To attain the incremental ROI norm, all of the instruments should operate
under criteria which give greater weight to projects with low risk/civil

market/mature technology. characteristics. Attention should also be paid

to the factors of funding adequacy'ahd continuing support.
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— The foregoing views are based on the past results and could be viewed as
applying to a "steady state”. They do not address the question of how to
treat the current backlog of projects or the question of whether a new,

profitable defence market has recently developed in the U.S.

PROGRAM DELIVERY

- With the exception of delivery. times which average 12 months for R&D

projects, and the full implementation of monitoring and control, the

current system has reflected the philosophy of the current directive.

There are, however, certain problems with this system: program goals are

" not clear; priorities do not emerge; responsibility is elusive.

"A modified system has been recommended to overcome those problems.

Changes would include: a revised directive; published guidelines for

submissions; project teams with i1ncreased continulity for analysis and

monitoring; use of a two-step project scoring system which would filter

first for high NPV and then on incrementality; greater use of planning

instruments; and improved methods of monitoring and control.

The system would be directed by a two-tlered committee system: a Program
CommitteeA(ADM level) to give overéll direction, and a Project Committee

(DG level) to ensure consistency and quality in project assessment.

Large projects (above $10 million) would be treated on the . basis of

'negotiations under the supervision of the Program Committee.

|
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- The degree of priority as between the Vertical Sector Strategy vs. a

Horizontal Program should be resolved before the delivery system is

modifieds

— The envisaged delivery system w0u1d.require additional resources (about

$1 million/year), but these expenditures would be cost-effective.

INTERPRETIVE DISCUSSION

- DIPP should be continued but on a broadened basis and with a rationale

which recognizes the need for government intervention in commercially.

risky situations.

— The creation of a famlly of technology support programs, of.which DIPP .

would be a member, should be examined.

- The development of the "large project" negotiation approach may provide a

flexible means of resolving certain past issues, such as the following:

At what point should government support;of 1afge projects cease?

How should projects which address multipie government goals be designed

‘and funded?

How should large-scale government/company pfojectsAbe managed?

To what degree should corporations, as opposed to projects, = be

supported?
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STRUCTURE OF THE REPORT ON THE DIPP EVALUATION STUDY

The Report on the DIPP Evaluatlon Study 1s divided into four volumes.

Volume 1 contains the Covering Report, which presents a summary of major

findings, conclusions, and recommendations, and an iInterpretive discussion.

The Appendices which accompany the covering report are related to particular

topics which have an overall bearing on the DIPP Program.

Volume 1 contalns the following:

EXECUTIVE SUMMARY

COVERING REPORT
APPENDICES: A.
B.
c.

: D .

Terms of Reference

Structure of the Evaluatlon Study
The DIP Program - Basic Information
Economic and Related Benefits
Defence Rationale for DIPP

The "“Technology" Objective of DIPP in Relation

Industrial R& and Economic Growth
Risk

Competing Subsidies

to -

The work undertaken 1In conducting the Evaluation Study was organized into

operational modules. An Annex has been written for each of these modules, and
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the remaining three volumes of the report contain these Annexes. Volume 2 is

devoted to the Major Case Studies, and Volume

Delivery. Volume

Volume 2 contains

3 contains several Annexes.

the following:

ANNEX I: MAJOR CASE STUDIES

Introduction

TA
1B
1c

ID

IE

IF

IG

Volume 3 contains

CAE Electronics Limited

Canadéir Limited

Canédién Marconi Company

de Havilland Alrcraft of Canada
McDonnell Douglas of Canada Ltd.

Microsystems International ‘Ltd.

Pratt and Whitney of Canada Ltd.

the following:

Annex II MINI CASE STUDIES

Annex IIIX EXPERT OPINION

Annex IV USER :SURVEY

Annex V . REGRESSION ANALYSIS

Annex VI A -~ MARKETING

Amnex VI B DIPP MARKETS

4 is devoted to Program




- xvi — CONFIDENTIAL

Volume 4 contains the following:

Annex VII PROGRAM DELIVERY
Introduction
VII A Overview of Project Management
VII B DIPP Delivery System .
VII C Program Management
VII D Program — Wide. Issues

VII E Remedial Action

Each volume contains its own Table of Contents. In addition, a detailed Table
of Contents is provided at the beginning of each of the appendices in

Volume 1, and at the beginning of each Annex in Volumes 2, 3 and 4.

ADD ITIONAL DOCUMENTATION

The ITC DIPP Evaluation Coordinator hés_ on file several relevant working
documents which, for reasons of. length, have not been included in the study.

These include:

~ an extensive report'written by Dr. Alex Polianski, then of ITCj;

'a study on procurement life cycles, written by Profession D. Rutenberg of
Queen's University, Kingston;

- copies of all ‘the questionnaires used in gathering data for the study,
including. a questionnalre completed by ITC personnel;

- a computer file containing the data derived from the‘questionnaires.
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I — INTRODUCTION TO DIPP AND.THE EVALUATION STUDY

This document contains .a covering report on the evaluation of the Defence
Industry Productivity Programl(DIPP) and assoclated appendices. References
are also made to the Annexes in the accompanying volumes; these Annexes, which

are listed in the preliminary pages, provide fuller accounts of the material

. contained in tﬁis covering report. = In the introductory section, salient

features of the program are noted to provide a background of information and

to underline certain aspects which are of particular relevance to the

.evaluation study.

DIPP: A BRIEF OVERVIEW

‘The historical background, objectives and program componenté are discussed, as.

well as the reasons'for conducting an evaluation study.

Background

DIPP is an industrial assistance program operated by ITC. It is perhaps the
oldest program of the Department, having arrived via the Department of

Industry from the Department of Defence Production. . It is one of the largest

contribution programs of ITC at 345‘million a year, and it has provided close

to three-quarters of a billion ‘dollars of assistance to industry over 20

years.

The genesis of DIPP was largely the concern for maiﬁtaining defence trade

balance and a defence industrial base subsequent to the termination of the
"Arrow". fighter aircraft project and the attendant loss of defence industry

skills and capabilities to other countries.
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In the twenty years since its inception, the Program's goals have been subject
to a variety of influences and have evolved accordingly. For instance, DIPP
became the vehicle for supporting Canada's role under DPSA's and DDSA's

negotiated with the U.S. and certain European and Scandinavian governments.

In 1968, DIPP was given a civil-related products mandate, and since then it

has been more sﬁfongly oriented towards civil-related projects than

previously.

Accordingly, the program has operafed with multiple objectives. Certain of
these are quantifiable (e.g., direct economic benefits). Other objectives are
not réadily quantifiéble (evg., defence capability technological capability,
the "valﬁe" of a competent design team, etc.). Some of these objectives may
be in harmony, and others_may be in confliet at different stagés'of program
evolution. The evaluation of DIPP is therefore complicated by the evolution

and changing emphasis of program goals.

Objectives

The present program directive describes the objectives of the program as
follows: "To develop and sustain_the teéhnological capability of the Canadian
defence industry for the purpose of generating economically viable defence
exports and related civil exports". This objective.is currently iInterpreted
quite 1literally by seﬁior ITC management. Generating economically viable
exports, and thereby contributing to Canada's economic grow;h, is seen as the
ultimaté objéctive of the program. .The development of defgnce—related
technological.capability 1s seen. as being instrumental, a means towards the
economic objective, rathér than an end in itself. In view of the varying

welghts which have been attached to the different objectives over time, the

¢
- ‘ | ‘ y . - - - -
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. study has examined not only the economic ijective, but also the defence and

technology objectives both as aims in themselvés and as "feeders" . for the

economic goal.

In its emphasis, the evaluation of the program has focused most closely onlthev.
ecénomic goal of the program, but thé results must be interpreted in -the
context of the evolving; multiple objectiﬁes of the program during the twenty

year period under review.

Envirommental Perceptions

DIPP has operated also within a perception that there were certain factors

that required or justified its existence:

= that high technology ineviﬁébly‘ means high. risk, pafticularly, in ‘fhe
defence field; this degree ©of risk‘.must be offset by compénsating
governmént sqpport;

- that the various forms of»sﬁppgrt given to fdreign coﬁpetitors in this
‘field require matching support if>Canada wishes to have a defence indus-
trial base; A-

- that the future of Canédian industry rests on ité ability.to support a

~ high-technology sector and that the health of‘this sectog‘in-purn depends -

~on its participation in projects in the defence field.

The study, accordingly, has examined these assumptions.
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Program Components

In order to meet its objectives, the DIP Program supports four types of
projects: Research and Development (R&D), Capital Assistance (CA), Source
Establishment (SE), and Non-recoverable Costs Support (NRCS). Briefly, these

four components of the program operate as follows:

R&D or inmovation projects (about 737 of funds to date). Under this

heading, DIPP provides funds to firms to develop new products for export
sales. i’he funds are provided as grants for a portion (usually 50 percent)
of the R&D costs. A particular component in this category comprises the
joint (shared-cost) programs funded entirely and equally by Canada and

cooperating governments.

Capital Assistance (about 14%.of funds to date). This portion of the .

program provides funding (50%Z loan, 50% contribution) for industry
modernisation. Funds are given to companies which need to upgrade their
capabilities for producing defence and defence-related products. The need
for modernisation often arisés when the company attempts to secure a U.S.

Department of Defense (DOD) contract.

Source Establishment. This component of the program provides for a sharing
of acceptable costs of a non-capital nature which are associated with the
establishment of a Canadian resident company as a qualified supplier of
materiel, components, or equipment for defence or defence-related export

markets. The cost sharing is normally on a 50% basis.
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EXHIBIT 2

DIPP EXPENDITURES BY PROGRAM ELEMENT BY FISCAL YEAR 1959-1980

Deflated to 1969 Dollars

Year Capital Source R&D Total
Assistance Establishment Innovation

- millions of 1969 dollars -

1959/60 - - 2.360 2.360
1960/1 - - 3.721 3.721
1961/2 - - 5.562 5.652
1962/3 - - 10.088 10.088
1963/4 - - 23,515 23.515
1964/5 0.476 0.097 24.788 25.361
1965/6 2.784 0.073 27.984 30.841
1966/7 8.549 10.509 25.366 4. 424
1967/8 11.008 0.395 24,680 36.083
1968/9 . 5.663 " 3,053 22.168 ©30.884
1969/70 6.114 18.562 23.823 48.499
1970/1 6.363 12.383 24,453 43.199
1971/2 8.710 6.966 29.509 45.185
1972/3 4,927 11.493 26,232 42,652
1973/4 6.060 4.568 35.820 46. 448
1974/5 4.811 4.087 25.040 33.938
1975/6 3.758 1.372 19.554 24684
197677 3.179 1.312 21.418 - 25.909
1977/8 2,322 3.760 17.224 23.306
1978/9 3.182 6587 16.688  26.457
1979/80 . _6.311 3.511 16.901 26.723
TOTALS 84.217 88.728 426.984 599.929
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EXHIBIT 1

DIPP EXPENDITURES (ACTUAL) BY PROGRAM ELEMENT BY FISCAL YEAR 1959-1980

Year Capital Source R&D Total
Assistance Establishment . Innovation

$ million $ million ' $ million $ million
1959/60 - B - - 1.815 1.815
1960/1 - - 2.902 2.902
1961/2 - - 4.420 4.420
1962/3 - - ~ 8.000 . 8.000
1963/4 - - 119.000 19.000
1964/5 0.394 0.080 20.500 20.974
1965/6 2.378 0.062 23.898 26.338
1966/7 7.626 9.374 22,626 30.626
1967/8 10.215 0.367 22,903 33.485
1968/9 5.425 2.925 21.237 29.587
1969/70 6.114 18. 562 23.832 48.499
1970/1 . 6.656 12.952 25.578 45.186
1971/2 9.407 7.523 , 31.870 48.800
1972/3 5.582 13.022 29.721 48.325
1973/4 7.502 5.655 44.346 57.503
1974/5 6.865 - 5.832 35.733 48.430
1975/6 5.938 2.167 . 30.895 39.000
1976/7 5.509 2,273 37.118 44,900
1977/8 4305 . 6.972 31.933 43.210
1978/9 6.278 12.996 32.926 52.200
'%1979/80 ~_13.683 7.612 , 36.641 57.936
TOTALS 103.877 108.374 507.885 720.136

© *1979/80 figufes represent allocations

NOTE: The above data are for contributions only. The amounts for CA
loans are not included but are equal to the amounts shown for the
CA contribution (Column 2).
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. treated together in this report‘as.a‘single element under the SE -designatioun.
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Non—-recoverable Costs Support (NRCS). Thié‘férm of assistance is. closely

allied to source_‘establishment assisfanéev Funds éfe' ptovided for
pre—pfoduction,engineefing and’services,,for>speciél tooiiﬁg costs (of a
.non—capital nature), and for’éhe supply of*protpﬁypes: Howéve;, a-bid for a
defence contract is normally}involved, and tﬁe ﬁeed fér éséistancé to offéet

adverse cost conditions unique to the Canadian suppliers, or to offset costs
government support to competing firms must - be- sdbstantiated.f The cost-
sharing is normally on a 50% basis and is aésumed“only'if the company is

successful in its bid for the contract.

SE and NRCS assistancevhas,constituted aboutll3% of_fuhds to date. They‘aré;

.

‘constant 1969 dollérs.”

-a - thorough evaluation for several reasons:

Expenditures
A.'summary of the funds spent on each of these components is pro?ided in

Exhibit 1, opposite. Exhibit 2, opposite, reduces,,these_.expenditﬁres to

It was decided last year by ITC management that"the DIP Prograﬁ,should Undergo

- DIPP.hés béen\in operation for 26 years, and:élthough-a number of paftial
'/assess&enﬁs hé&e beeﬁ made,.nq-ovefall'study of theiprqgram-has ever been . o
conducted; | | - |
- During these 20 yéafs; botﬁ thé structure of fhe program“éﬁd'thélenyifén—,‘

ment in which it operates 'have undergone 'significant chépges.; The
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original emphasis of the program on defence products was broadened (in
V1968) to include civil-related projects. - In the ﬁid—sixties, the Capital
“Assistance and Source Establishment components became paft»-of DIPP.
International trade in. defence products has aise undergone cﬁanges since
31959,’as has Canada's role in Western defence;

- In addition, there have been changes in the governmental enviromment, with

.more demands being put on departments to evaluate their programs and to .

‘tie these evaluations to the continuation of programs.

~All these factors led to the decision to carry out a comprehensive evaluation

of the effectiveness, structure, rationale, and the future of the DIP Program.

EVALUATION STUDY: A BRIEF OVERVIEW *

The - first phase in the eValuetion of DIPP was an evaluability assessment of

theyprogram tq determine whether an evaluation. was possible and practical and,

if so, to create the design for such a full-scele evaluation. The. evaluabili-

ty assessment of DIPP indicated that the program was basically evaluable,

since there exist clear and measurable indicators for the program objectives,

and the'underlying program structure is logical; that is,”the cause and effect

linkageé between program components, immediate outputs, intermediate

'objeetives and effects,‘end ultimate objectives could be‘estéblishéd.x

Tﬁe evaluability phaée identified the issues and questions to be addressed in
the’evaluation. These issues can be grouped into tﬁe following cetegories

(thef parentheticel refereqces indicate the titles of the" covering report

sections in which the issues are addressed):

* Appendices A, B, and C to. the Covering: Report provide further. details on
terms of reference, structure, and basic information.
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Program Objectives. How well have the program.objéctives been met, and

how do they relate to each other? (Goal Achievement)

Validity of Objectives. How valid are the objectives individually and in

combination with one another? (Goal Achievement and Interpretive

Diséussion)

Criteria and Priorities. What criteria and priorities have been used in

the past, and which of these should be incorporated in the future program

to maximize program efféctiveness? (Why DIPP Performs AS‘IE Does; Pfogram

Findings and Program Design; Program Delivery)

Program Rationale. How valid are the ratioﬁales of matching foreign
government support, risk-sharing, and freedom from -countervail, and, if

valid, . how can they be better incorporated into program delivery?

(Corporate Influences; Competing Subsidies) .

‘ Specificity of Funding. Hoﬁ do company accounting methods and bidding

rules influence the use of DIPP funds as opposed to the use of company

funds for  particular projects and how can the program instruments best

‘direct DIPP funds to intended goals? (Corporate Influences)

Marketing Environment. How successfully have the products of DIPP-funded

projects been marketed, and what have been the reasons for the success or

‘failure? Also, what changes to the program or external institutions and

agreements should be pursued to.best meet the improved sales objective?
(Markets and»Marketiﬁg)

Program Delivery System. How well has the DIPP delivery system been

performing in terms of effectiveness, efficiency, and control, and what

changes are required to optimize the delivery of the program? (Program

Delivery)



-8 - CONFIDENTIAL

Overall Design and Methodology

The

the

evaluability phase developed the evaluation design and the methodology for

study. The methodology consisted of a series of dinter—related and

mutually supporting modules. These modules were designed to ensure that the

study addressed all the relevant issues and questions, that it had sufficient

breadth .and depth of coVerage to support reliable answers to the research

questions, and that it ylelded useful, practicable'recommendations.

The

eight operational modules which composed the evaluation were:

A series of seven major-case studies covering 11 projects which received

59% of all DIPP funds through FY 77/78%;
A series of mini-case studies on 31 R&D and 8 CA/SE projects; these

projects, selected by a probability sample, received an additional 4% of

all DIPP funds through FY 77/78%;
A mail-out questionnaire survey of 117 firms ¢Note that the combined

result of these three modules .was that every DIPP company was contacted in

one way or another);

aAquestioﬁnaire survey of technical experts regarding the major (11) and

’mini (35) case projects;

An analysis of the particular problems and opportunities related to
defence export marketing, which included the results of interviews with
U.S. procurement agency offices and TCS personnel;

Quantitative analysis (primarily statisticél) of the data developed in the

other modules;

These case studies provided the material for the economic analysis in the

Anmnex I, Major Case Studies, Annex IT, Mini Case Studies, and in Appendix D,
Economic and Related Benefits' to the Covering Report. The methodology for

this analysis was approved by Prof. G. Jenkins, Harvard University.
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- A study of the DIP Program and project management and operatioﬁs;
= A study of competing'subsidiES and countefvail, and their relation to the

DIP Program.

The evaluation was, however, more than the sum of these modules because the
evaluators developed overall project designs and integration techniques which
meant that more than one source of independent evidence could be drawn on to

interpret and verify findings.

Module Design and Methodology

A brief description of thé methodology used and of the issues addressed in

each module is provided below.

The first fég; mbdule;'— major case studies, mini case'studies, user survey,
and expert opinion - were designed primarily to provide information on the
objectives of DIPP, their achievements, interrelations, and the factors

contributing to their attainment.. The expert opinion survey drew on a panel

of 77 experts ‘who answered questions about the "defence and. technology

contributions of the DIPP projects in the major and mini case studies. The

. major caSe'studies were designed to prbvide detailed coverage of the projects

and firms selected for examination. These projects account for more than 50%

of DIPP funds. In depth interviews with company officials andvanalysis of the

books supplied reliable estimates of the economic bénefitsi and the

incrementality of the largest projects suppbrted By DIPP. (Incrementality is

the extent to which DIPP assistance was necessary in order to induce the

company to undertake the project). The mini-éésé>studiésiprovided similar
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information with less depth and more breadth (39 projects)*. These projects
were chosen at random from 3 groups of projects stratified by the size of the
DIPP grant. The user survey provided’bonsiderable added breadth by including

one project for each of the DIPP firms not covered by the case studies.

The quantitative analysis module was designed to analyze data from the

previous four modules singly and in combination. Various ’techniques of

stafistical analysis were used, resuiting in:

. conélusionS'about interrelationships among objectives and suggestions for
project selection criteria;

. feedback to the modules which generated the data, to help identify and

clarify significant findings.

The program delivery module provided a comprehensive examination of program

"and project management and operation. It included a file review of -a
stratified random sample of projects funded between 1969 and 1979. It also
included an internal.questionnaire, distributed to ISB officers and advisory

staff, and a series of interviews with managers within ITC.

Finally, two studies were devoted to specific topics: -one on marketing and
one on competing subsidies and countervail. Each of these studies is based on

a synthesis of information from previous studies and on interviews with

# Corporate and project information was obtained for 39 mini cases (31 R&D and
8 CA/SE). Full financial information could be obtained for all 8 -CA/SE
projects but oanly 19 R& projects. There were 11 Major Case projects for
which full financial information was obtained. Hence, certain tables

discuss 30 R&D and Major Case projects (19 & 11). In addition, in a few’

cases, certain individual project characteristics could not be identified
and are therefore missing from the relevant tables.
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EXHIBIT 3

SUMMARY OF THE STUDIES OF THE DEFENCE INDUSTRY PRODUCTIVITY PROGRAM ARD ITS MAJOR PROJECTS

NO. DATE LENGTH REQUESTED BY CHATRMAN . RECOMMENDATION/FINDINGS

1. Mar./67 — Jan./68 10 months S.S. Reisman 41H. Wright No change
© 2. Jan./68 — Feb./68 2 monfhs IMDE Chairman L.A. Lynch No change
3. Dec./68‘~ Mar./69 3 months T.B. Wagner To set up interdepartmental committee
4. Mar./69 - Dec./72 2% years - T.B Wagner/Kniewasser  Minor changes
5. Aug./72 - Aug./74 2 years - T.B. ‘J.D. Howe/W. Tait  (Pratt & Whitney C/B study)
Procedural changes
6. Dec./72 —- A T.B. " J. Orr (MOSST) No change
7. ~June/74 - Sept.75 iS monthé Min. (DOITC) L. Drahotsky No changé
8. 1975 | . Min. (DOITC) ‘Howe/McFettridge No recommendations. Evaluétion of R&D
incentives. :
9. Nov./75 - May/76 6 months Min. (DOITC) G.R. Sharwood Fundamental review to be carried out.
10. 1976 Min. (DOITC) R. Saberton (Pratt & Whitney C/B study)

Continue support for Pratt & Whitney

1i. 1979 Min. (DOITC) R. Atkinson Generally, program not overly generous but
: wide variations between projects.

o R I R R R R R R R R R R OEREOEREEC —rorr———itazmamy et ———
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individuals involved in these fields in Cahada and in the United>States; and

personnel in the Trade Commissioner Service. .

Taken as a whole, then, this research design and methodology provided for a
comprehensive study of the program itself, its impact, and thé environment‘in

which it operates.

Other Studies of DIPP

As a final background point on the evaluation, it is of interest that DIPP has
been studied directly or indirectly eleven times since 1967. A full list is

shown in Exhibit 3, opposite.

. Three of ' the most significanﬁ studies were:

a) Howe-McFettridge: which found DIPP was ﬁore cost—~effective than four other
progfams in getting R&D performed; | |
b) ShefWOod: which found that technologicai expertise had'been.created but
"which did not éstablisﬁ ité,dost-effectiveness; |
c) Atkinson:. which concluded;tﬁat, in generai, DIPP was not.overly genéroué
but that variations in coﬁpeting foreign.support ﬁake s simple DIPP formuia
inefficient, and that the bulk of the DIPP funds are going to civil-related

projects.

To anticipate the conclusions of the present evaluation study, its findings

ware consistent with these previous findings.
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IT - GOAL ACHIEVEMENT

This section presents and discussed the findings related to the first
evaluation issue: the _impact of the program on its objectives. The
objectives are treated in order of historical importance: = defence,

technology, and economic viébility.

IMPAGT OF DIPP ON THE DEFENCE OBJECTIVE *

DIPP has operated throughout its life with a definite defence objective. This
objective - to develop and support a defence industrial production base — has
received formal and informal government blessing. It has long suffered,

however, from a lack of clarity. Nevertheless, in view of communications from

the government, the department would have been opén'to criticism if it had not

responded to this objective.

To dssess how well the DIP Program has met the defence objective, the experts'

questionnaire dincluded séveral questions concerning the éoqtribution . of
projects to Canada's defence cépébility. Experts were asked to comment on the
extént to whicﬁ, for their cost, projects contributed to defeﬁce.capability.
The experts felt that in the form of.a pfoduct,:the,éveréll contribﬁtion to

defence capability of DIPP projects was medium (3 on a 5-point scale), but/the

contribution was rated as higher in the -form of knowledge capable of future’

expioitation‘(3.6,onva S-poinf scale).

DIPP's effectiveness, hoWevef,'in,fulfilling its defence objective depends on

certain DND - policies and programs being complementary. " Our admittedly

# See Appendix E, Defence Rationale for DIPP.
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limited study of DND'policies and programs which impinge on DIPP faises a

question as to the degree to which they are, in fact, complementary. - The fit

- between DIPP and DND objectives, therefore, requires development. and

clarification.

At present, it is our judgement that DIPP could be broadened - as suggested
later in- this study - wi;hdut' becomipg 'incoﬁpatible with defenge program
objectives. -.Should the defence concepts evolve, this point would _require
re~examiné£ion. In any case, hoﬁéver, the relationship between the defence

program and DIPP should be'deVeloped and clarified.

Summary
- DIPP is assessed as having contributed to aﬁ understood defenéé objective;
- bééed onflimifed evidence, the related elements of the defence program do
not appear to complement DIPP's defence objective.
- accordingly, under_preéent concepté the pfogram coqld be broadened without
becoming inconsistent with éefence policy.
- the defence—related -objectives éf the ﬁrqgfém should be more plearly

articulated to reflect present day requirements;

IMPACT OF DIPP ON ITS TEGHNOLOGICAL OBJECTIVE *

The expert opinion questionnaire was also used to elicit opinion on the extent
to which DIPP has contributed to the development of the technological capabil-
ity of Canadian iﬁdustry. sThe‘exﬁerts were asked to rate each_prbject in the

sample (the major and mini case studies) on a number of aspects related to its

* See Appendix F, The "Technology" Objective of DIPP, and Anmex III, Expert
Opinione. . : )



EXHIBIT 4 CONFIDENTIAL

EXPERT OPINION ON DEVELOPMENT OF TECHNOLOGICAL CAPABILITY

Please rate the project on its overall contribution to the development of
technological capability in the company.

1 2 3 4 - 5

0 5 9 21 S12
LOW MED HIGH
MEAN 3.70

VARTANCE 1.05

To what extent did this project involve the corporation in an area of
technology which was new to it?

1 2 3 4 : 5
|

0 4 17 17 9
LOW MED , HIGH
MEAN 3.57

VARIANCE 1.37

Within its overall field, did this project represent "mature” or "embryonic”
technoiogy? ) :

1 2 3 4 5

0 5 9 21 12
EMBRYONIC MED . MATURE
MEAN 3.09

VARIANCE 0.66

Please indicate which of the following best describes this project:

4 {o Significant breakthrough in stateiof the art
3 {10 " Significant advance in state of the art
2 129 Imaginative application of existing technology
1 8 Routine application of existing technology
| MEAN 2.67

VARTANCE 0.10
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contribution to technology. The responses to a selection of these items is

presented in Exhibit 4, opposite.

According to the experts, DIPP supported projects made quite a high contribu-

“tion to the technological capability of the firms which undertook them; only 5

of 47 projects were given a rating lower than the medium on this dimension. A

similar pattern is seen in terms of the "newness" of products to the corpora-

tion. Most of the projects were considered fairly new; at the same time, the

technology involved in most of these projects was not considered to be "state

of the art”. The two questions probing this dimension produced similar

results which show a tendency for DIPP projects to be "middle of the road" in

terms of their technological advancement.

Our overall judgement is that when the development of ‘the techﬁolggical
capability of Canadian industry is viewed as an objective, it is the case that

DIPP has contributed significantly toward that objec;ive.

However, it is also important to note that it is’ not the most advanced

technology projects which make the most effective contribution to the firm's

technological capability. Rather, it tends to be the more "middle of the
road" projects, whiéh, through their ecohomic success, tend to build this kind
of capability. It is success in production and marketing, and not normally in

technological breakthroughs, which .establish and -sustain the technological.

" capability of firms. The experts, it seems, believe that this capability

"normally develops from innovation rather than from invention.
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However, technological spin—offs discussed subsequently, have not been found
to yleld economic benefits of sufficient size to justify the DIP Program

economically.

IMPACT OF DIPP ON ITS ECONOMIC OBJECTIVE *

Study Approach

Our evaluation of the contribution of DIPP to its economic objective is based
primarily on the evidence from the mini and the major case studies. For
direct economic benefits, two measures were calculated for each project:
return on dinvestment (ROI) and net present value (NPV).** Both of these
measures are based on diécounted,cash flow analysis of social benefits, i.e.,
they include both corporate (private) and public benefifs. These measures are
related to each other as follows:

-.An NPV = O implies that the.ROi = 10%;

—~ A negative NPV implies that the ROI is less than iO%;

- A positive NPV implies that the ROI is more thgn 10%.
It Should be noted that while 10% ROI is the éccepted #norm“ for Canadian
federal economic'programs, its applicability to DIPP has been the subject of
debate. In considering DIPP's ROI, a number_of factors could be borme in

mind:

* ‘See Appendix D, Economic and Related Benefits, and Annexes I and II.

*%*See Annex I, Introductory section, for a discussion of the projects used as
© units of analysis. It should be noted, at this point, however, that these
projects are generally not identical with the DIPP definition of a project
as they include not only development but the production, sales (real and
expected) and servicing phases of a particular product or technology. Most

of the major cases and three of the mini' cases encompassed more than one
DIPP project.
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- if an ROI of 102 is not achieve&, DIPP" may nevertheless be more
cost-effeCtiQe than many other programs with significant R&D contént;
- many economic benefits éreated by DIPP 'are' not fully or precisely
quantifiable, of have not been addressed.in this'evaluétion; for examﬁle:
. thé loné-run sales of.‘spin—off products created from abparently
unsuccessful DIPP-funded projects
. the economic valug bf maintaining a defence iﬁdﬁstrial base: 
+ the economic value of éustaining high téchndlogy industries
. tﬁé economic value of fetaihing pools of speéialist éxpertise}
~ the difference between DIP?’S ROI and an'ROI of 10% could be regardéd as
.the economic cost of sustaining-a defence industrial base and developing

“technological capability.

‘A second generai point is that as we’are'trying7t0'eStimaté ‘the effect of DIPP. -

on the economic objective, it 1is necessary to distinguish between the overall

economic return on all DIPP-supported projects and the economic return on

incremental projects, i.e., those which would not have been undertaken without
- government sdpport. - Given the aim of suﬁporting projects which are
economically worthwhile from a natiomal stand point, the economic return from

projects which would- have gone ahead in the absence of government support

(non-incremental) should not be credited to the program.

To reach a decision on whether or not a project was incfemental, the

evaluation team considered the following factors:

- Project profitability. An attempt was made to determine the profitability

prospects of the. project as they appeared to a private investor at the
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time at which the project was undertaken. The degree of risk involved was
incorporated into this estimate of prospective profit. The better the
prospects for profits, the less 1likely is the project to have been

incremental.

- Availability of funds. In addition to profit prospects, liquidity:

problems and/or capital market problems could have made it impossible for
a company to raiée the necessary funds within the ﬁrivate sector. A
number of factors, including company size, project size, and the company's
overall situation, influence the ability to raise funds. The .harder it

.was to raise funds, the more likely 1s the project to have been

incremental.

—~ Other factors. Since the case studies involved us in .a more or less

intimate understanding of the developments leading to the projects, other
factors, often specific to a certain company, helped us réachiﬁhe decision
concerning incrementality. These factors include alternative firms which
could have produced the product, parent company policies, company's

approach to R&D, and so on. - Also, all joint (cost—shared) projects were

considered to be incremental.

Economic Benefits from Overall Program

The major effort in this phase of the analysis was devoted to the major case
studies, all but one of which were R&D, and to the mini case studies, roughly

80% of which were R&D.
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_ The CA and SE components were also addressed. Due to the narrower data base

availaﬁle, these results could not be derived with the same preéision and are
not as robust as for tﬁe‘R&D component. As discussed in Appendix D, the
findings for the incremental ROI of these two components were: |

- Capital Assisﬁance: | iO%

- Source Establishment: 10+%

At these rates, the NPV of these two components is carried at zero and, thus,

does not affect the NPV aggregations.

With this zero NPV for the CA and SE projects, then, the overail economic
payoff froﬁ DIPP is shown in Exhibit 3, overieaf. The table fiyst shows the
NPV for incremental and non—incremental projects, and the totél NPV for DIPP.
Program beliveryv Cost, estimated at $29 million, is then subtracted from
incremental.bénefits and from-total benefits.. ﬁet Program Impact accordingly
shows our best estimate of the economic diffefencg between having had and not
having had the :ﬁIPP _proéfam. Program Total shows\ the total  NPV of fhe

program, regardless of incrementality.

As Exhibit 5 shows, whilst the program has generated an ROI of 7.5%, the
economic impact . of DIPP has historically been megative. on strictly
quantifiable economic grounds. According to our estimates; the ecohomy‘is

less well off than it would have been without DIPP by aboutv97 million ('69)

dollars. ‘This, of course, is based on the assumpticn that if left in the

economy, DIPP funds would have generated the normal return on investment of 10

percent.
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EXHIBIT 5
Economic Payoff of DIPP
(All R&D projects plus McDonnell Douglas)
Millions of '69$%

Net Preseht Value

Incremental® Non—-Incremental ' Total .

Majdr Cases ~41.2 i 29 T =12.2
Mini Cases* , -26.4 T 128.7 102.3
Program Delivery ;

Cost ' -29.0 - -29.0.
Net Program o (7.5% ROI)**

‘Impact S -96.6 . = -

: : - (10.75%

Program Total - - 61.1 ROI)

#Population estimate, based on factoring up the sample results

In intgrpreting this data, it must. be borne in mind that the goals of‘fhé
program’ ha#e not histbrically ‘been the maximization of incremenfal, new
economic benefits. . Maintenance of'the défence industfi;l bése has been an
undérstoqd goal of the program. Legitimate expeﬁditures under the program in
thié respéét ‘need mnot . neéessafily. génerate quantifiable economic’ benefits.
Maiﬁtenance of‘ﬁajof defence producers through.the 1ean’years of fhe early
1970's may have been achieved through DIPP support even though the economic

benefits were recognised at the time as likely to be marginal.

' The defence indﬁstry's relative strength might have been less than it is today

without the assistance provided by DIPP over the last decade. In this sénse;)

it could be argued that the quantifiable returns over the review pefiod‘should>

* Note that for at least two of the cases (McDonnell Douglas and the Aviation -

Electronic Fuels System) there ‘are differences - between the study's
assessment of . non—incrementallty and the ITC -staff view that these were
_ inecremental. If both of these were added to the incremental category, the
‘incremental ROI would become roughly 8.5%.
**With a norm of 107, a 7.5% ROL means an effectlve loss of 2.5%
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be considered relatively attractive under the prevalling circumstances. '
Altérnatively, it could be argued that defence industry and technological
capabilities have been maintained or enhanced at a relatively modest cost to

the economy of Canada.

Economic Benefits by Project Category

In Exhibit 6, below, we show the distribution of DIPP projects according to
their NPV. The projects are grouped according to a number of characteristics
such'as whether or not thiey are incremental; their industrial sector, their

ownership and whethcr they are civil or defence projects.

EXHIBIT 6

RATE OF SUCCESS AND FAILURE OF DIPP PROJECTS
(NUMBER OF MAJOR AND MINI CASES AND %.OF ALL DIPP FUNDS)

NET PRESENT VALUE

o ; NEGATIVE ZERO POSITIVE
Total (30)* ‘ (100%) 16 (34%) & (3%) 10 (63%)
Incremental (24) C(81%) 14" (30%) 3(2%) 7 (49%)
Non—incremental (6) : : (19%) 2 (A . 1- (1%) 3 (14%)
"Electrical .& Electronics (19) (347 12 (23%) 2 (2% 5 (9%
Aerospace - (8) ; (62%) .2 ( 8%) 1 (0%) 5 (54%)
Other (3) o ( 4%) 2 (3%) 1 (12 - (0%)
Civil (4) ' ‘ (27%) 2 (1%) - (0%) 2 (26%)
Defence (19) : : (53%) 11 (20%) 3 (2%) 5 (31%)
Both Civil & Defence (7) o (20%) 3 (13%) 1 (1% 3 { 6%)
Canadian—~owned (10) - (45%) 7 (14%) - (0%) 3 (31%)
Foreign—owned (20) . - (55%) 9 (20%) 4 (3% 7 (32%)

Major Cases (10) (59%) 5 (15%) - (0%) 5  (44%)
Mini Cases (20) .- : (417%) 11 (197%) & (3%2) -5 ,(19%)

* In this and other Exhibits, the number of cases in each category may not add
to the full total as it was not always possible to fully categorize each
case, Also, see the footnote on page 10 regarding the number of cases. In
this Exhibit, the % values are from the MaJor Case Studles and a factoring
up of the Mini Case Studies. .
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The data in Exhibit 6 show that 10 of the 30 projects we studied had a
positive NPV, while 16 had a negative NPV. If we define success as a . positive
NPV, the rate of success among non—incremental projects is seen to be higher

than the rate for incremental projects (3 out of 6 vs. 7 out of 24).

Based on these historical data, aerospace projects would be judged to have
more than twice as high a probability of being successful as E&E projects (5

out of 8 vs. 5 out of 19). Defence projects tend to succeed less often than

civil or mixed projects, while Canadian and foreign owned firms* do about’

equally well (or badly) with DIPP funds. Finally, large projects (major
cases) have a considerably higher rate of success than the émall projects (5

out of 10 vs. 5 out of 20).

Exhibit 6 has shown the number of projects whicg had negative or ﬁositive»NPV
without éonsideration of the magnitude of gain or loss. In Exhibit 7,
opposite, we combine the information in Exhibits 5 and 6,'by showing for each
category the sum total dollar wvalue of the NPV. These totals are shown

separately for incremental and non—incremental projects.

* See the Major Case Studies, Annex IE, for a reference to the repatrlation of
funds by foreign owners.
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EXHIBIT 7

NET PRESENT VALUE OF DIPP. PROJECTS
(ALL R&D PROJECTS PLUS MCDONNELL DOUGLAS)
MILLIONS OF 1969 $
NET PRESENT VALUE

TOTAL** INCREMENTAL NON-INCREMENTAL
TOTAL 90.1 -67.6 157.7
E&E Sector ~74.82 =94.62 19.8
Aerospace 166.9 - 29,0 . 137.9
Other o -19.8 ~1.98 -
Civil — T 17.32 ~10.36 3768
Defence 35.7 -35.58 71.28
Both Civil & Defence 37.08 -21.66 58.74
Canadian—owned . : —98.26_ 98,726 -
Foreign—owned : 188.36 " 30.66 : 157 .7
Major Cases -12.2 -41.2 29.0

**%*Vglues given are based on Major Case Studies and a full R&D population
' estimate based on the sample of Mini Case Studies.
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Exhibit 7 shows a number of interesting patterns. A striking difference can
be seen between the FElectrical/Electronics and the Aerospace sectors. In
terms of impact (incremental projects), We see a negative impact of aboqu95
million dollars in the Electfical/Electronic sector and a positive impact of
29 million dollars in the Aerospace sector. Thé Civil, Defence, and Both
Civil and Defence projects shéw similar NPV's; the overall negative impact of
the program is divided more or less equally among these types of:projeéts.
Significant differences appear between foreign and Canadian owned firms. ALl
the NPV generated by projects undertaken by Canadian firms was incremental.
The impact of these is close to a negative $100 miliion. Much of the N?V
generated by foreign firms was considered non-incremental, but for these
firms, the overall NPV is positive both for incremental and for non-incre-
mentai projects. (These observations should not, however, be taken és
-definitive, but rather as }ndicative., Causal relations are discussed in the

next section of this feport.)

As part of the economic benefits analysis, the ROI's were studied to see if
they exhibited any particular trend in these over time — for example, getting
‘better or worse. Over the period 1970-1979, which was the time covered by the

large bulk of the projects, there was no discernible pattern.

No analysis ., of economic benefits will not capture the totality of such
benefits due to a lack of data or of conceptual frameworks. This analysis is
no exception. In our judgement, however, the figures stated here give a just

portrayal of the economic performance of the program.
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Incrementality

Finally, referring back to Exhibit 6, it can be observed that regardless of

- NPV, 20% of the R& projects were non—incremental (6 out of  30). (This

figure; derived from the case studies, was confirmed by the Progrém Delivery

module.) -

The complémeﬁtary figure of 802 beiﬁg incremental R&D projects may strike‘SOme
readers as high, particularly in cdmparison with other government programs.
It should be observed, however, that the DIPP projects are viewed by firms as
quite risky and are therefore viewed by the._firms. as requiring outside

support.

The‘analysis of incrementality has, inevitably, been»affected by the combining

' o : T ,
in some cases of more than one project (as defined by the Program) into a
single analyzed project. The effect of this grouping has been examined and it’

is judged that:

- it results ip a marginally high_estimate of'increméntality;

- it does not significantly_affect the.statisfical relationships‘amopgst the
causal variables. '
(ItAdoes, howaver; affect the the intérpretaﬁion‘of these relationships, as’
&iscgssedl in' thé Sub—sec;ion entitled "Stability of Funding and Large

Projects”.

Export Sales

The vehiclé for the attaimment of the economic objective referred to in the

‘program directive is export sales. This element, as opposed to sales in
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general, has notvbeen isolated in reporting the economic benefits. (The split
between domestic and export sales had to be taken into account to calculate
the foreign exchange benefits from each project.) This aggregated sales
approach has been adopted because, from the perspective of économic benefits,

exports have no inherent advantage over domestic sales.

The export aspedt was studied, of course, in the project.' Our findings are
stated below.
-vThe proportion of overall corporate sales which were for defence (and
’which are very largely exports) were:
Major Case Firms 28%
NonfMajor R&D Firms 567

CA Firms i 587

Inlgeneral, the major case firms expected this proportion to decline; the
other firms expected it to hold steady;
- In terms of the particular DIPP projects, the split between overall export
and démeStic sales was:
Exports 947
Domestic 67 o
—~ For incremental sales the split was:
Export . 89%

Domestic 117%
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Summary of Economic Benefits

In summary, we conclude that the best estimates of the ROI's, based on

incremental projects, are:

R&D Component 7%%
CA Component .10%

SE Component ‘10+Z
Overall 7%%.

The DIPP program has not, therefore, historically, achieved the 10% ROI used
in this study as the norm for the economic objective. The §verall economic
impact has been negative. Itsshoulﬁ be noted, however, that when the program-
as a whole is loéked at, without considerafion of incrementalit&, the NPV of
the DIPP portfolio is positive. This means that the selection proceés does
seem td be effective in choosing successful projects.  However, unless: it cad‘
be shown that ﬁhe éssessmént of project incrementality is incorrect, or unless
the opportunity cost assumption is relaxed, the overall‘portfolio result is no

basis for jﬁdginé the strictly economic impact generated by the program.

ADDITIONAL BENEFITS

DIPP has related to the economic goal in other ways. - It has supported the
ability of firms to participate in the offsec arrangements, and it has

encouraged firms to locate in Canada.
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Offsets
Based on the evidence from the firms, the DIPP community has participated

quite extensivély in the Offset program. This has been true of the following

percentageé of all firms in each category:

Major Cases 677%
Mini R&D Cases 367%
'CA/SE Firms . 20%

Of those firms which had participated, the following percentages stated that
DIPP had aided this participation:

Major Cases 337

Mini R&D Cases . 7%
CA/SE Firms. 10%

The value of this contribution was included in the Technological Spin—off

estimates.

It is notable, also, that most DIPP firms are not enthusiasticAabout the work

they are called upon to undertake in connection with the Offsets, as it

generally involves étraight, production rather than design and engineering.

(See Annex VIA, Marketing).’

Location
The following proportions of the firms indicated that they were in Canada (at

least with their current'products) because of DIPP:

Major Cases 33%
Mini R&D Cases ~ 21%
CA/SE Firms . O%




- 28 - _CONFIDENTTAL

The characteristic of being located in Canada because of DIPP overlaps with a

number of - other characteristics, such as being ‘a large firm and receiving

large grants. This pattern of factors is further discussed under "Stability

of Funding and Large Projects" in Section IX of this report.

ADDITIONAL GOALS

Besides the three goals discussed in this section, there are additional goals

to which DIPP might -contribute. One of these is the provision of scientific.

and . technical jobs as an end in itself and aside from any economic benefits.

The study of such a goal has not been included in our mandate, and it has not

been examined in any depth. Our impression is, however, that at 1least in

©

- comparison with other technological support programs, it cannot be presumed

_that DIPP would make a greater contribution than other actual or potential

programs. ‘ o

DISCUSSION AND SUMMARY OF GOAL ACHIEVEMENT

The goals of the DIPP have been given fairly strict interpretatiqns in this

evaluation. These interpretations have not been the ones under which DIPP has

historically operated. ' Deviations’ from the  attainment of the ;goala as A'

interpreted in the'study'should not be used, therefore, as the basis for

criticizing the management of the program.- Moreover, even in terms of the

economic goal, there are certain possible benefits which have not been

assessed. One -example would be the training of technical manpower,
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In contrast, it must be noted that a number of assumptions have been made in
the course of the economic analysis which have been failrly generous to DIPP.

In our judgement, these various factors strike a reasonable balance.

Noting these interpretive polnts, this section of the study concludes that:

- In terms of the defence objective, the program has contributed to an
understood version of such an aim, but the goal requires restatement and
clarification. Related defence elements do not appear to be complementary
to DIPP so that the program can be broadened without being inéonsistent
with defence policy; the relationship between DIPP and the defence program
requires development and clarification. |

- In terms of the technological objective, the program has contributed to
the maintenance of a technological capability; this capability ‘has
transléted‘itself into economic benefits only-to a limited extént. There
was no substantlal "benefits over and above those which were already
incdrporated in the payoffs of the projects we studied.

- In terms of its economic objective, DIPP has generated a 7 1/2% ROI and
has therefore fallen 2 1/2% short of the 10% ROI which could reasonably be
éxpected if the program had not existed, 1.e., 1f DIPP funds had been put
to alternétive uses."

- The 2 1/2% shortfail in éxpected ROI could bebregarded'as the cost of con-—

"tributing' to other objectives of the program. It could therefore be
argued that 1t would not be unreasonable for DND, in the futufe, to fund
all or part of the below 107 ROI deficit in exchange.for some infiﬁence on
project selection. This rationale nay ﬁave relevénce.if DND wishes DIPP
to maintain its current level. of support for defence projects. ‘This

proposition has not been deglt with further in this report.




EXHIBIT 8

SUMMARY OF REGRESSION RESULTS FOR
ECONOMIC IMPACT '

A. FaCtorsvassociatéd with high NPV for R&D projects are:
DIRECT , INDIRECT.
- Low Risk

— Mature Technology
~ Large DIPP grant

Civil _
Low % of Scientists and Engineers

Non—Nominated Projects
Foreign-Owned

B. Factors associated with incrementality in R&D projects are:

'DIRECT _ INDIRECT
- High Risk‘ - Defence

Canadian—-Owned

High % Scientists and Engineets
Nominated - .

- Embryonic Technology

. C. Factors associated with high NPV within incremental R&D projects are:

DIRECT INDIRECT
—~ Foreign—Owned ~ Company size#*

- Large DIPP grant‘ ' - Civil
~ Mature technology Non-Nominated
' Low % Scientists and Engineers

D. Factors associated with High Incremental Sales are:

Low Risk
Civil

TheAlarger the firm, the higher the NPV.
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III - WHY DIPP PERFORMS AS IT DOES

FACTORS CONTRIBUTING TO AN ECONOMIC IMPACT

" In order to understand the factors which relate to net present value and to

incrementality;.regreséion analyses were carried out the data from the major

and mini case studies and from the expert opinion questionnaire. So as to

>provide as complete a picture'as possible, a two-step proéess'was followed.

For each variable of interest (e.g., WNPV), regression analysis first
identified the factors which affect it difectly. Next, regression identified
variables which affect these factors. - These variables are the dindirect

effects on the original variable of interest.

In addition to the regression analysis -on the ‘cése studies, a ’pafallel
analysis was done on the data from the User Survey. The results of this

analysis, as ,théy relate to the case studyv‘analysis, are also described.

Exhibit 8, opposite, summarizes the results of the regression' analysis on

economic impact. Annex V contains a detailed account of this phége of the

. Evaluation Study.

ECONOMIC MEASURES

Our regression analysis. indicates that the most . important direct influences on
obtaining a high NPV are Risk and Technology. The variable "Technology" as

used 1in the statistical analysis reflected the degree of maturity of the

‘technology wused in- a -project. - The variable vranged from "Mature" to

"Embryonic”  on a-five—point. scale. It should be emphasized that "Mature"
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technology still falls within the category of "high" technology; it simply ’

indicates technology which falls towards one ‘end of the spectrum of

technologies encompassed by the term "high"*. Projects which were considered’

to be of low comﬁercial risk (as indicated by our expert panel) had the best

chance of resulting in a high NPV. Projects involving mature, as opposed to

embfyonic, technology also tended on the average to result in high NPV's.:

Because the effects in regression are estimated simuitaneousiy; our figurgs
indicaté that even if two projects. are coﬁsidered equally risky, the one withx
the more mature gechnology would be‘exéected to. yield ‘a better NPV, all else
being eqﬁal. -In other words, the effect of technology on NPV occurs not only
via its reiationship to risk, but it exerts an additional direct iﬁfluence on

the economic péyoff.

The value of the DIPP .grant is also seen as a direct explanatory factor  for
NPV: 1afge DIPP gfants'are associated with high NPV's, and not just as an
economic multiplier; thé gsize of the grant influences the economic efficiency,

itself, of the project.

Subsequently in this report (sectibn on Recommendations), the positive effect

of large DIPP grants has been interpreﬁéd to be the. result of such projects

receiving funds which are clearly adequate to enable them to realize their

poténtial benefits. We have not observed collateral evidence ﬁhat would:
-indicate that large projects, in theméelves, are -economically superior to
small projects. (A possible alternative intefpretation,v that the category
"large grants" effectively designates only continuing projects, is considered

'in the Discussion section.)

~ % This topic is further discussed in Annex III, Expert Opinion.
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The most important indirect iﬁfiuences are the defence-civil variable, the

percentage of scientists and .engineers in the company, ‘and the "nominated

. project variable. Civil brojects tend to be low risk with large DIPP grants,

and, hence, they are associated via this factof with high-NPV'projécts.in.the
Regression Aﬁalysis. .Compahies with a relafively small percentage of‘scien-
tists and engineers tend to carry out projects involving more maturg technolo-
gy and thus tend to have projects with Higher NPV}S. >Projects which ére'EQE
nominated are civil, as Oppqsed ‘to defence, and usually operate in mature
technology areas. For these reasons, the non-nominated projects are

associated with relatively high NPVs.

INCREMENTALITY

The regression analysis* identified a number ofAdirecf and indirect effects

associated with incrementality. The two diredt effects identified were risk

and embryonic technology, wi;h risk being by far the most important. ~ Not
‘surprisingly, incremental projects tended to be the Ones.idehtified as high-

‘risk, while non-incremental projects had a much higher proportion of non-risky

projectsQ It is also the case that even if risk and other factors were the
same, projects whose technology was relatively embryonic would be much more

likely to be incremental than aAcorresponding mature-technology project.

The major indirect influences on project incrementality are the defence-civil

variable and ownership. -Because defence projects are relatively‘high-risk, we

see - that defence projects tend to be incremental (as compared to civil:

brojects).* The fact that Canadian-owned firms carry out a relaﬁively-largé

* See Annex V, Regression Ahalysis.
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number of risky projects means that these firms also tend to do'a relatively

large number of incremental DIPP projects.

ECONOMIGC BENEFITS FROM INCREMENTAL PROJECTS

Because of the 'importance of the incremental projécts, the factors were
aﬁélyzed which affected, the 'NPV within only . those projects Which were
- considered incremental; Within the sample of incremental projécts, ownership,
grant size, and type of technology were the major explanatory factors regard-
ingkNPVa The projects with large DIPP grants resulted in hiéhéf NPV, and
forgign~owne& companies tended to carry out projects with higher fipal NPV's.
Matﬁre;technology‘ projects 'also tendéd to do better than the correéponding

embfyonic ones.
USER SURVEY

The regreésion ‘analysiS' of the User Survey dafa confirmed the caée study
data.- The factors whiéh correlated most closely with high incremental sales
‘were Low ﬁisk énd Civil. Althéugﬁ_séleé ére cieariy,not the same as NPV,
thesé two economic characteristics are also clearly associated. Conseqﬁently,
‘the thrust -of . the findings regarding the causal factors éau be viewed as

having a solid quantitative‘base.

DISCUSSION AND SUMMARY

Our ahalysis of the - factors which contributé to efficiency of government

investment, namely, NPV/$ of .Grant, did not reveal .any significant.pattern.
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These results, then, mean that guidance can be provided on how to increase the
total NPV (or ROI) benefits from the Program, bu; that fine:tuning‘to achieve
optimization in terms of, for example, AerOSpaée VS Electronicvprojects is
not available. ‘(Hénce, to repeat, the remarks on pages 21 aﬁd 23 can be

regarded as indicative only.)

From a practical#® pqiht of view, this anélyéis indicates that in the selection
of projects, gfeater weight should be given to projects which are civil and

use mature technology, noting that these are factors which, in themselves,

lower risk. Projects which have sufficient funds to realize the project

potential should also be given priority. Note that this would not mean that

only projects which had these characteristics'wbuld be chosen. In the project
selection/scoring process, it may very well be that a project with, for

example, high risk would score higher due to its overall characteristics. - The

~factors which have been identified as favourable should be given greater

emphasis.but should not be made prerequisites. (This, and the associated’

process of selection for. incrementality, are discussed further in the Program

Delivery Annex.)

These, then, are the major results of the analysis of the factors affecting
net present value and incrementality. Before considering'how_they should be

integréted into program design we must first deal with factors that might not

. themselves show up in these variables but which could affect the Progrémfs

performance.

# "Practical" in this sense means to neutralize the factors of foreign—owned

and or large firms, as being out of harmony with larger governmental objec—
tives; moreover, the flow of dividends to foreign—owned firms, as already

" noted, reduces the economic. benefits from this source.
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"IV ~ GORPORATE INFLUENCES ON PROGRAM PERFORMANCE *

INTRODUCTION

The4preceding sections have described how well DIPP pérforms and the factors
which "drive" these results. These analytical results prov;dé ceftain‘clear
indications of the diréctionrin which the program should be modified‘to yield
increased economié benefits. It 1is conceivable, however, that study of the
environment in which DIPP operates might:

~.reveal factors which the analysis did not identify; or

~ indicate that the factors should be given particular intefpretations.

In particular, it is necessary to have some assurance that small changes which -

~ could lead to muchiimproved performance are not belng overlooked. It is also

important to determine whether there are factors which would significantly

impair the performanée’of even a greatly changed DIPP:

This section, and the following two address these points. This section
considers the internal corporate enviromment within which DIPP operates. The

two - subsequént sections discuss- the external enviromment as formed by the

- market itself and by the way in which firms directly interact with the

environment through their marketing practices. Inladdition, the effects of

Canadian government intervention to provide support for the DIPP firms and of

foreign government intervention to"provide"support 'for competitors  are

examined..

* See Annex II, Mini Case Studies for detailed discussion.
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The purpose in this ‘examination is twofold:

= To - s.eé i1f cousiderations of these . em:rironmental.. influences would =
effectively modify the fiﬁdings on the economic effects o

= To ddentify possible impfovements in the pfogram which could be brought

about by changes in these environmental areas.

The discussion of these toplcs is not all—encompassing but focuses only on

those aspects which are germane to DIPP.

CORPORATE ATTITUDES

As a background to the topic of corporate decision-making, the cofporate

. decision-makers' views of DIPP are briéfly recorded as well as the views of

those within government with whom they deal. . This climate of opinion helps to

form the environment in which both groups operate.

Generaily speaking‘-— and it> should be underlined that we are discussing a
heterogeneous group of firms - corporate decisilon-makers hold the view that

they "deserve" DIPP., For _'them, DIPP provides "high quality"” jébs for the -

‘community; it yields' tax revenue for governments; it helps to create -a defence

industrial base. . Moreover, despite the fact that, individually, mémy

decision-makers indicate that competing subsidies are not a great problem

(further discussed in Section VI of thiis réport), théi:e is a feeling that

lforeign competitors.are receiving aid which "should” be matched. - In addition;

they are pleased th_at ‘the program ‘involves the government as a partner in

" activities which the firms judge to be in the interests of society. This

belief in the worth of the projects is genuine: = by and large, these
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deéision~makers believe sﬁrongly in whaﬁ they are doing (but which they view
themselves as being unable to undértake as commercial propositions on their
own) and in the resulting benefits to the community. . Although this study
refutés a good deal of their rationélevfor DIPP, the existeﬁce of ‘their atﬁi;
tudes creates a factof thch shduld be dealt &ith - a point to which we will
return in tﬁe Discussion section (Section IX of this report>¢ Our impression
is .that a good many ‘of the govefnméﬁt officers assoclated with DIPP hold
similar views, which, of course, strengtheﬁs the stétus quo . and éould make

change more difficult to implement if change is deéired.

'Qnefpoint worth emphasizing is the frustration which the DIPP firms feel with

regard to their inability to sell to DND. This will be referred to later in
the Marketing section (Section V), but it 1s worth noting here that the
general corporate attitudextowards DIPP makes it doubly difficult for them to

understand the "lack of support” from DND.'

These views form the general framework for the corporate attitudes to DIPP.

"When it comes down to specific project decisions, however, the economic factor

becomes, not surprisingly, the dominant consideration. For these decisions,

the effect on the bottom line is what matters. The following discussion of

corporate decision-making should be'read, therefore, Wiﬁh this perspective in

mind.

DECISION-MAKING FACTORS

This study of corporate decision-making is narrowly focused on two aspécts‘of

DIPP:
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- are'there&elements in that decision-making (particularly in the foreign.
parent/Canadian subsidiary relationship) which erode DIPP's performance;
- what characteristics of that decision-making process should DIPP take into

account?

~ We have found that the general perspective of the corporate decision-maker

could be summarized as a desire for an enviromment which ninimizes his

economic risk, permits'him to make.a good return, and is stable.

Risk*

To consider risk, the following aspects must be examined:

- how do the firms treat it?
" — what. level of risk they are willing-to take and what contributing factors
‘do they see?

- how do they react to it?

First, what does the term mean? As used here, risk refers to the danger of a

shortfall in return, i.e., exposure to the chance of financial loss..

-In assessing risk, firms ~ Canadian owned firms in particular - rely primarily

on their judgement. The use of this non—analytical épproach was not due to a
down—playing of the risk element of projects. In terms of a scale in which
100 represented "absolute risk"” and =zero "o risk", the average overall risk

level as perceived by the firms was 75; clearly, the risk perceived by the

' firms in DIPP projects has been significant.

* See Appendik G, Risk.
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What contributed to this overall assessment of riskiness? Although DIPP is
primarily associated with high technology it is the marketing and, to a lesser
extent, financial risks which are most troublesome to the companies. Firﬁs
are naturally conscious of the techmnology/development elements, but, when they
are probed, it is such matters as sales and liquidity which come to the fore
as the major concerns. As described more fully in the Risk Appendix to this
report, the averages of the levels of perceived risk for the Major Cases and
the Mini Case R&D projects rated on the same scale,
were: Marketing - 64; Technical - 71, Financial - 66. The probiems which
actually’arose, however, as opposed to the perceived likelihood of problems

arising were assessed at the following levels of importance on a 0-100 point

scale:

Average
Marketing Problems 76
Financial Problems ' 52

Technical Problems ' 40

When the information gained from the interviews is added to this assessment,
the ranking Marketing — Financial — Technical emerges as the best estimate of

the hierarchy of risk components..

The primacy of the marketing-élement is also supported by the perception of

the ITC personnel who responded to an internal questionnaire.
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In general, then, the risk judgement is applied mainly to the market forecast,
and then to the financing question. On reason why technology ranks lower than
marketing and finance is that DIPP projectS’aré not tremendously risky from a

technical point of view.

Technical Risk - The technical experts rated DIPP projects on the average at

22 on the same 100-point scale. They also rated the technical risk somewhat
lower than commercial risk, thus. reinforcing the perception that the technical

component is smaller than the marketing/financial component .

Parameters of Risk - The corporate judgements can be put into perspective‘by
éonsidéring the degrees of risk thch'the firms‘are.ﬁilling to run. ‘These
levels are relativel& low: . the R&D- group, on ‘average, indicated fhat they
would "rule 6ut" a project whiéhvhad a 10% pfobaﬁility that a idss equal.t6’2%

of gross sales -would result. These same firms indicated that they would

requife nearly a 507 probability that the return would equal their corporate

norm, i.e., more than breaking even. They also wanted a fair assurance of

making about a 17% return.

To support this point, well above 50% of even the lower—risk projects were

‘incremental; i;e., they requiréd the support of DIPP before being undertaken.

Relation of DIPP to Risk - Leaving the financing/liquidity factor aside for

the moment, the picture which emerges is that:

- DIPP firms are cleafly cautious with their funds
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- DiPP projects are not highiy risky frem the technical standpoint; they
are viewéd as risky;'hnwever, due to the losses which can occur.
- The consequent effect on corporate decision~makers is that; without some
f:form of protection agalnst downside risk (1.e. loss or »sub—normal
: returns), some projects whjich are worthwhile from the standpoint of the
national economy would not go ahead.
- Consequently, there is some role for government in providing this risk

protection so as to increase the net benefit to the nation.

- Financial Risks = The assessment of this study is that liquidity is the secnnd

major risk element for many DIPP firms. Put starkly, firms have dlfficulty

persuadlng private sector financial institutions to advance funds. In the

judgement of this study, this difficulty should)not be taken as proof of a.

lack of economic: worth in all of ‘the projects for which funds have not been
obtainable in the private sector. Rather, this difficulty simply reflects the
:modus_'operandi of private filnancial institutions and thus - reinforces‘ the

justification for some government intervention. - Overall, the' institutions

cannot be faulted in their commercial assessments, as the. negatlve incremental

NPV testifles. But,‘when considerlng future program phllosophy and design, it
1is important‘ to note that a process could' be instituted® wh;ch{ would, on
average, select projects with a positive return; this process could‘similarly
hanefbeen‘instituted'by the financialkinstitutions{ »Even if'such a process
 had been available to them, it is.doubtful that the private institutisns would

have used it, since alternative investments would be more attractive.

A further point is that, although Canadian financial institutions are seen to

be unusually conservative and risk averse, the evidence from ' the Marketing}

*See Program Design, Section VII of this report.
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module is that U.S. banks are similarly cautious in their approach to U.S.

defence/high technology firms.

Summary of Risk

On the basis of the charaéteriétics>'of corﬁorate decision-making, thé
following conclusions can be drawn:

- the ﬁsual formulation of the Risk rationale for DIPP appears to over-—
emphasize the technical element at the expense of the marketing and
financial components; |

~ the potential net economic benefits from high—techﬁologyvindust;y would
not be fully attained without some risk protection from a program such as

DIPP;

©

The nature and level of the support which should be provided for the program

is a -separate questiomn.

o

Corporate Returns

The second‘item desired by the de;ision-maker was a good return. For the R&D
firms on the average, a good return is 17%; for theACA firms it is 10%; .The
R&D firﬁs Tare nét- n;cessarily )being greedy. ‘< They opefate>‘in a somewhat;
riskier environment than the CA:firms and, aééordingly,'are probaﬁly.seeking a
risk prémiumr - (Risk hgre sﬂould be thougﬁt. of as including market

instability, i.e., a market which is volatile and cyclical.) Evidence for the

need for such compensation is seen in the ROI norms for one Major R&D firﬁ for

different types of projects: WNo Risk - 15%; Normal - 20%; High Risk - 25%.

Stability

The third element desired by ﬁhe‘dorporate decision-maker is stability, which,

in a sense, is another variation of risk. This need manifested itself in the
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case studies most strongly in the desire to develop proprietary products. The
companies realize that this development is not often possible, but it is a
"safe harbour" for which theyvare always on the lookout. With such products,

sales are much more certain and are easier to attain.

FIRMS' PERCEPTION OF THEMSELVES AND OF COMPETITION

The description of the characteristics of the "ideal"” environment just given
shoﬁld' not be taken to mean that the DIPP firms view themselves as weak
entities. In the main, these companies take pride in the positions which they
have been able to attain. On a 100 point scale, with 100 as "absolutely
stronger"”, they rate themselves at 75 ("stronger") than the competition; and
this competition is often world-wide. This pride is based on the considerable
experggse and the techniéal/production capability which many DIPP firms have
developed to the péint that they are strong performers in the (generally

narrow) market niches which they have carved out for themselves.

PARENT—-SUBSIDIARY RELATIONSHIPS *

Since a considerable proportion of the DIPP firms are foreign4owned, the
nature and characteristics of the pa;ent—subsidiary relationship are important

elements in the corporate environment.

These characteristics, in general, could be described in the following terms:
- Operating decisions (including R&D and warketing strategieé) are left to

‘the subsidiary;

s

* See Annex II, Mini Case Studies; Annex VIA, Marketing; and Annex I, Major
Case Studies. '
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- Major strategic décisions are made by the parent but‘with“very consider- .
able input from the'subsidiary;“ |

- The maiﬁ instrument of control 1s the budget; which forms ‘a framework
within which the Subsidiary _has comﬁlete .freedom (giﬁenk that the
subsidiary does .stay within it), and whose formﬁlation facilitates the
discussion of the major strategic questions; |

- All the,subsidiaries>studied claimed to have a product mandate.
In two respects DIPP has most significantly éffected this relationship:

- 33Z:of the ﬁajors and 21% of tﬁe othef firms with R&D préjects; stated
they'wefe in Cangda because of DIPP. The degree to which they are now
captive 1s not easy to éssess. It is cleér, however, that if DIPP were
tdfally eliminated,‘somé'of the busihess conducted by the subsidiaries

.would flow out of the country. The decline might amount to about 15% of
dollar value in sales."" |
- 'DIPPjhas had some effect (probably iﬁ about 20% of the R&D firms)'aé é
lever in obtaining product:mandates from parent companiesf It is also
clear,‘ﬂowéQe;, that £hese'"pfqducf.man&ateé".can cover a’variet&kof
forms or levels. - They may vary- in geographic _éxtent .(e.g., Westarn
Hemisphere vs. World); iﬁ product réhge (e.é;,ICOmpbnents-vs. sysfems);,
>and in development and productibn "depth (e.g., from R&D onﬁafds VS
simple productioﬁ); Some of the existing mandates ére quifé narrow. In
some ¢ases, the mandates yere’for sub—-systems tied-directly to the larger
p;odﬁcts marketed by‘their pafentf
- The'exisfence of  the pafenﬁ/subsidia;ykrelationship does not guaréntee

that, if DIPP funds were -withdrawn, >the parent would ‘siﬁply supply
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(replace) these funds. Also, although financial institutions feel more
comfortable funding é subsidiary of a large multifnational corporation
than a similér’but independent Canadian firm, the ability 6f a subsidiary
to arrange funds as a substifute for DIPP funds canndt be taken for

granted.

In Considering these results in comparison with other studies of the
characteristics of Canadian subsidiaries, it should be borne in mind that the
DIPP firms are self-selected to be export— and high-technology oriented. They

cannot not be viewed as typical.

As DIPP is oriented towards product developmgnﬁ, the attitudeslbf the firms
toward R&D has naturally been a major concern. It is a concern which, in the
case of the subsidiary companieé, may be affected by the parent—subsidiary

relationship.
Planning

The?way that R&D is planned appears, in general, to be -similar to the way DIPP

companies assess ﬁisk: a wide variety of techniques is used, but by and

lérge, R&D planning is‘rather.informal} Further, as with formal planning as a’

whoie, Canadian firms tend to do less formal R&D'planning'than subsidiaries

dO-“

The méjor-featﬁres of interest in the R&D planning-process’are:,
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- Firms tend to use a percentage of expected gross sales as a guide to
setting the company's R&D budget, with values ranging from 2% to 6%;

there would be concern if this budget level was significantly exceeded;

- The selection of projects is probably more consﬁréined by the "fit" of a
project into ‘a firm's perception of its capabilities and markets, and by
the type and strength ‘of the human resources ‘available for ' the
development thén by budget considerations;

—- Nearly all of the firms fund R&D ouf of‘gash—flbw, with R&D_beiﬁg ﬁreated
as an overhead. Since a significant proportion of thesé firms have -
cash-flow problems, it is understandable that they are nervous about
increased R&D spendiﬁg§

~ Firms do not, however, tfy to use DIPP funds improperly. In 85% of the
cases, these DIPP funds were either added fo the money which the firm had

'.already alion%yed,'or»the»compan§ share was in fact increased.given.the
assurance of DIPP funding;-: |

- The majority of firms plan on having DIPP funds right from the'doncept of
a project; tﬁat is; they do not plan a projgct and»then decide wﬁether
DiPP is "required". This mode of operation may have come about in the

absence of an incrementality criterion in DIPP.

Tyées of R&D

" What type of R&D do the firms undertake?_ In the sequence of  research,
de?elopment, design and. engineering, DIPP firms break into‘ tﬁd groups:
aerospace and the others. ‘'The aerospace companieé place a much heavier
emphasis on de§e10pmeht than do the others,vwho-largély conceﬁtfate on design

- and engineering.
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Looking at the projects from the viewpoint of technologiéal "status", it will
be recalled that, according to the technical experts, the projects distributed

themselves as follows:

Breakthrough in Technology 0%
Significant Advance 214
Imaginative Application 617%
Routine Application ‘ 18%

When looked at from the standpoint of maturity of technology, the projects

tended towards the mature end of the scale, and none were rated as having

involved embryonic technology.

Within the various industrial groups, the large aerospace firms tended to rank

higher on the development scale than the mini case study R&D firms.

It can be seen that DIPP is largely a product development‘program which only
rarely supports projects in which the innovation cyecle starts with research.
In this connection, it is interesting to note that very few firms were aware

of the residual industrial research element in DIPP.

Further evidénce'which indirectly supports this thesis is that only about 30%
of firms have a portfolio of R&D projects. Rather, they concentrate their
resources on items which they are confident will yield commercial returns (as,
of course, the DIP Program‘ requires) = and lthis means steering away from

. research or even basic development.
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Nevertheless, in spite of this overall approéch, nearly 807 of the firms

judged that they were in an R&D intensive segment of industry, and they stated

that 85% of their sales came from products which they had deVeloped. The

 resolution of this apparent paradox lies in the meaning and scope of "R&D".

For these firms, product or proéess development (for example, learning how to

machine titanium) is quite apprbpriately included.

Assigtance from Parent Firms
Regarding the parent/subsidiary relationship as it affects the performance of

R&D, subsidiaries are assisted but not to the degree which might be supposed.

On a scale of 100, with 100 representing "Full Assistance", and. zero

representing "Nil", the

average for aid in basic or applied research was about 40. Somewhat more help.

was given in the form of guidance or making facilities. available than in

actual(pafticipation.

TECHNOLOGICAL SPIN-OFFS *

The possibility of technological spin—offs is‘occasionally quoted by the firms

as a justification for DIPP.“They find it extremely difficult, however, to

cite specific instances or to establish a tight causal relationship between

- the sales** of a subsequent product and an earlier R&D project.

In conjunction with the mini case studies, an estimate of the level of net

economic benefit attributable to to DIPP as a whole from this factor was

. % See Annex II, Mini Case Studies;’Ahnex IIT, Expert Opinion.

**In some cases, firms will have been able to market services as well as
products; this element may well have been underestimated in their responses.
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derived as being about $18 millionl($69); it is n§t a major item. (As the 318
million ('698) was a best estimate and not of the same level of precision as
the NPV's, it was not included in the ROI calculations. If it had been, it is
judged that the 7 1/2% (incremental ROI would become 7 3/4% to 8%.) Moreover,
the evidence did not point to any readily identifiable project characteristics
as Dbeing well correlated with commercially worthwhile‘ technological
spin-offs. Our conclusion from these observations/and from the literatufe is
that there is no reason to prefer support of any one technological assistance

program or industrial segment over another £from the point of view of

spin-offs. Spin-offs will occur, but they should be regarded as a bonus

rather than as a basic justification for a program.

Nevertheless, the corporate environment has some effect on the production of
spin-offs: firms that have a continuing commitment'to a field are more likely
to produce beneficial spinoffs than those entering on a "one-shot" basis; the
former éompanies are much more.likely to have a long—term.plan to which such

spin-offs could contribute.

GOVERNMENT/CORPORATE INTERACTION

A final feature of the corporate environment as it affects DIPP, which is

partly internal and partly external, 1s the interface between ITC and a firm.

This topic is raised for one specific reason: it has been observed in this
study that in cases where the Department has, in a sense, pushed a corporation

into a project, the project has tended to turn out badly. There have not been

sufficient cases to provide a well-founded quantitative base; consequently,

the point is raised as a caution only. Nevertheless, it £fits in with the
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general theme of the findings in this area that program design.shOuld create a o
climate and that, within this‘ climate, normal commercial decision—ﬁaking

should be permitted to operate freely.

OVERVIEW OF CORPORATE ENVIRONMENT

The examination of the internal corporate environment yields evidence that the

DIPP firms operate in a sensible commercial manner:

- They avoid risk and use DIPP to reduce it;
- They husband their funds and use DIPP to supplement them;
- Accordingly, if a firm has to be pushed in‘un&ertaking a project, the

project is likely to be risky and worth re-examining.
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V — MARKETS AND MARKETING * -

INTRODUCTION

This section examines the markets, especlally the defence markets, in which.

the DIPP firms operate, as well as the ways in which the firms carry out their
marketing functions. The prime questions which were kept in mind in

conducting this aspect of the study were:

+ What 1s the realistic market potential for the DIPP firms?
. Are there fundamental barriers (inhibitors) to their realizing this
potential?

+ What could be done to improve the firms' performance of the marketing

function? .

Marketing has long been recognized as an important facet of DIPP. Its
importance was underlined in the primacy of the market risk which emerged .in
this study. These factors supported the emphasis given to the topic in this

study.

Certéin characferistics of Canadian firms have a significant bearing on this
whole topic and should ﬁe borne in mind. Generally, the DIPP firms find
‘themselves operating within a relatively small domestic market, with limited
resources, and with a éapability which: is limited in scope, e.g.;' for
sub—systems rather than systems. Given this situation, they have, iq one
respect, made a virtue out of a liability by developing high techﬁical

expertise in falrly narrow market niches, niches 1n which ‘there is a

* Seen Annex VIA, Marketing, and Annex VIB, DIPP Markets.
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reasonable sales volume and not an overwhelming amount of competition. This
stance affects their whole approach to marketing, as will be discussed more

fully below.

The original orientation in DIPP was to sdpport defence export saleé,‘and this‘
aim is reflecte& in the current directive. The broadening'of the progrmn‘to
include civilian (defeﬁce-feiated) projecté ﬁas Aéltefed this drientation
somewhat. Currently about 60% of:the non-aerospace business is in the defence
export field; for the aerospace ﬁajors it is less than 30%. Nevertheless, in
order to conduct a thorough study of the original_orientation and the major
existing mgrket, the bulk of the attention in the Marketing module was devoted

to the U.S. Department of Defense (DOD) as a client.

THE U.S. DOD MARKET

General Features

There can be little doubt that, to many firms, the DOD market appears to offer

highly attractive opportunities.

‘Certain‘features,of this market limit its real potential:

= Defence imports into the U.S. are estimated to.account.for less than 5%
of DOD materiel purchases; whilst this provides Canadavwith é-potential
market of $3 billion anmually (5% x $57 billion U.S.), it is a highly
competitive market with legislated barriers to Canadian penetration;

- Canada already provides about 50% of thésé imports; |

= It is not a highly profitable market,‘ét least not.for U.S. military

contractors. This fact is evidenced by the following:
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« the stock market, through its price-earnings ratios, rates U;S. defence
contractors at only 60% of industrial stocks in general;

. the profit margin of U.S. defence contractors 1s only 50% of indusfrial
firms in -general;

.ithe same ratio appiies for net income;

« the U.S. business community as a whole views defence as a generally
unprofitable line; |

. the banks - who are closely involved in such assessments - subscribe
especially strongly to this point of view; |

. their basic reasoning applies to Canadian firms operating din this
market as well as to the U.S. firms: sales, even with cbqtracts, are

far from certain due to policy changes or strategic shifts.

- The immediately foregoing point bears emphasis: as 1s true of all-

defence markets, sales to DOD are highly volatile. There is no driving
.consumer demand; rather, there are shifting strétegic perceptions,

operating within politically sensitive budgetary limits.

It can fairly be concluded that the U.S. DOD market does not, in general,

offer highly attractive prospects. On this evidence alone, there are good

grounds for broadening the marketing orientation both within and outside the

- defence arena. (Whilst we recognize that the total market may enlarge with

the current "hawkish” mood, subsequent to events in Iran and Afghanistan, we

do not envisage the market charactefistics changing significantly.)
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DOD Procurement Policy .

One of the reasons why this market is not particularly attractive is\ the

procurement philos0phy which has evolved over. t1me in the DOD. For seyeral;

historical reasons, thlS philosophy ‘has moved from: get the best system ('40s

and- - '50s), through ]:cost~effect1veness ('60sp and "’ ‘early» '70s8). to

"affordability" (late '70s).

This change in policy has had a‘negative‘impact on commercial pay-offs. It
should also be noted, however, that it has some potential benefit for Canadian
firms in that, 1if a firm is cost-competitive, there would be considerable

pressure. to award it a contract, regardless of its national status.

Such a-prOCurement'philosophy,qwhioh was a reaction to the budget squeeze  and

the strategic perspectives of the recent past, may now have to undergo some

~relaxation (thoughynot elimination) due to the inCreasein,the'Soviet threat

perceived by the UeSee It is, clear that there has been and w1ll be some

increase in DOD equipmenttacquisition. This increase has already resulted in,

‘the creation_of production bottlenecks and some»turning to Canada as a source.

{

Two distinet points floW'directly from these recent developments:

.AThe flrst is a partlcular administrative p01nt. The existence of bottle—
necks in U S. defence production necessitates the use of formal purchase
‘priorities in the-U.S;»-Priority ratings'already exist and'may well‘be
widened; (This topic ‘is further discussed in Annex VIB. ) The Canadlan
aovernment should be prepared to intervene to ensure that Canadlan flrmS-<

rare treated equitably\ifvthe normal U.S. supply of:materlals or parts to
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these firms 1is threatened. In some aases, if the scarcity seems likely
to last a long time, the government might examine the establishment of a
Canadian source for import substitution, 1f not export;

'« The second point is fundamental: if defence industry firms are expected

at some time to prosper on their own, then this era of heavy U}S,idefence‘

pﬁrchasing is the time. As a corollary, if DIPP support for these firﬁs,
or' eveén the defence industry orientation of the program, were to be
diﬁinished, the current conditions provide an idaal time to do‘ this,
since the reduced availability oftDIPP funding to defenqe firﬁs could

possibly be offset by the increased opportunities for sales perceived by

the firms.

Barriers and Bias

' Despite the' overall impression of the inherent unattractiveness of the DOD

market, we found no evidence of an anti~Canadian bias in the operation and

“administration of the DOD procurement program. This perception, however, must

be put into perspective.

There‘aae several‘strong foraes whiah operate to reduce foreigﬁ sales td DOD:
;_About 657% of DbD equipment contracts are~"directedf’(awarded without open
competition). Tﬁeae contracts are so ‘awarded for a variaty of U.S.
national’securitytreasons; the perceived need to have guarantaed'access
. to a firm;_ the Wish to fetain tight control over a technology or a
design;'the existence of a special_capabiiity inva firm; or fhé'desire’to
ﬂe#eiop a,componént of their defence industrial base. .Aéaordingly; very
‘few of these contracts go to Canadiaﬁ'firms.’.It is quite clear that fof

the U.S. DOD, Canadian firms are not identical with U.S. firms. Although
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tHere are certain exemptions, Canadian firms, even though they are often
subsidiaries of U.S. firms; are still foreign;

Contracts directed to (U.S.) small businesses now .account for 30% of
the materiel budget. (The 65% and the 30%\overl;p, so they should not be
added; at the minimum, however, it can be said that a ﬁajor portioﬁ of
the 30%Z is not included ian the 65%.) Such contracts may well grow
bécause whole classes of items have Beéh designate& to be the sole
preserve of small business. In additioﬂ; prime contractors have been
directed to give theﬁ preference as subcontractors;

The secgrity problem can be both a real hindrance in entering the DOD

market and a real nuisance even when a foothold is achieved.

‘Canadian firms are naturally very comscious of these and the other difficul-

" ties which they face in the DOD market. On the other hand, it mdy- very well

be that the firms exaggerate these problems beyond their admittedly signifi-

cant level and:that, in so doing, they miss some of the opportunities which do

exist.

In particular, the evidence 1is that for those-éégmentS‘of the market where

~ there are no U.S. legislatively created barriers and where there are no. over-—

_riding‘U;S. security reasons, there is novsignificant bias against Canadian

firms in the administration and operation of the DOD pfocurement system*. (In

fact, since a charge of bias against a Canadian firm .would be an

*

Many ITC. personnel, based on their own experience disagree with this
observation on the absence of bias. If the ITC view dis correct, two
inferences could be drawn: these U.S. actions should be ‘susceptible to
diplomatic counter—pressure; the presence of bias would strengthen our
basic conclusion that this is not a highly attractive market.
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"international incident" involving the U.S. State Department, U.S. procurement

of ficers take some care that they cannot be so charged.0

In addition, there are features of the U.S. systeﬁ which, although they may

operate against Canadian businesses, can also be turned around. - For example,
DOD tries to avoid éiﬁgle sourging for production items; as a result, some
single source Canadian suppliers have had to competé'against companies created
“in the U.S. by DOD. But have Canadign companies been sufficiently alert to

opportunities to become second sources themselves?

The;study has,piaced some emphasis on this'topic of "bias" versus "barriers”
since it relates directly to the question of femedial action.. If it had been
found that U.S. DOD marketg were being denied to Canadian companies by bias,
 that matter could be dealt with directly-;hrough diglomatig channels. We have

not found this to be the case; the blockages are "ovefrt"” barriers which the

U.S. has imposed for its own reasons and which would require a major political -

initlative to. remove.

The barriers are undoubtedly an obstacle. ‘Nevertheless, we gained the impres—'

sion that Canadian firms could do a great deal morejto exploit the opportuni—
ties that exist outside the barriers and to increase the awareness of

poténtial customers in the‘U.S.’bf'what they have to offer.

. NON-DEFENCE U.S5. MARKETS

The .beneficial'-effectr of broadening ‘the DIPP concept to include civilian
(defence-related) products isldiscuésed'subsequéntly. There is a particuiar

.U.S. market aspect to this, however.




NON-U.S. FOREIGN DEFENCE MARKETS

- 58 - o ' CONFIDENTIAL

Information gathéred in the course of this study indicates that it is the
intention of the current U.S. administration to broaden the exemption for
Canada from "Buy American” to include all U.S. federal agencies. In doing

so, the balance which it appears the U.S. will try to strike is between the

benefits of superior technology (which the Canadian firm must demonstrate)

against the loss of U.S. jobs. At the minimum, this opening up should give
Canadian firms greater access to and‘opportunitY'in the market for civilian

high technology goods and services.

\

In its defence exports as in its civilian exports,. Canada has exhibited a

pattern of extraordinarily high dependence on the U.S. market. Since 1976,

" that dependence has 'eased' somewhat, -and recent overseas. sales of defence .

products have been roughly 807 of U.S. sales.

‘ The question of non-U.S. defence sales is critical since sales of finished

aircraft or complete systems to. the 'U.S. militafy4 appear to be virtually -
impossible td achieve."Some engine sales are‘still~made although the market
is deciining.' Serious consideration. should bé given, therefofe, to aiming any

military systems development at non-U.S. requirements.

Note that ITC iDIPP Officersl expreés " reservations. concerning the non-U.S.
defence mérkéﬁ. - Qur impression is that ﬁhese reservations aréidue to their
awéreness'of the>much mofe‘open févouring_of domestic firms in areas such as
Western Europe. A dounter—argument to .this atgitude, however,~ié that because

1 .

of the cloéera(and more Canadian—like) government-corporate links in Western
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;EufOpe (in contrast to the avowed U.S. arm's length relationship) and because

the industrial base in Western Europe is smaller, government—to—govérnment

deals can be made. Once made, they ﬁill be likely to remain solid and yileld .

actual sales.

CANADTAN MARKETING PRACTICES

This section began by recording certain characteristics typical of the DIPP
firms, spgcifiqally their narrowly developed expertise and markets. Certain

marketing practices have developed as a consequence of this overall approach.

The . firms have naturally tended to develop selling practices appropriate to
their immediate circumstances. Firms such as Pratt and Whitney (Canada),
which are perceived as Being good .at not only selling but the broader activity

of marketing, have‘had to develop this capability because they were dealing

with a fairly brdad.market (i.e., several airframe manufacturers) with a high-

technology element but not too highly specialized a product. Other firms,

which operate in the more usual manner of selling to a narrow market segment,.

’havé tended to séll >6n /aﬁ jéngiﬁéer—ﬁo—engineér  basis 'by fitﬁing theif
equipment td fhe customer's spéciai_needs. They haﬁe; in fact, effecﬁively
égrfied.éut this.asﬁecf of‘markéting. -Overall, the study has found that,thé
DIPP firms have developed’not unreasonable selling practiceé'consistent'with»
their-situation. But selling practices aré'only,a small part‘of marketing.
With notable exceptions;'the companies’ overall'markeﬁing bErformance has been

inadequate.
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It should be observed, parenthetically, that ' the broadening of DIPP from a

narrow defence product orientation to one which includes civilian (defence
related) products has been of considerable help in ‘the marketing area.
Companies have been able to widen their,marketingubases.to include commercial
areas and thus‘attain'greateﬁ‘sales voihhes. TheAcommetcial sales levels,

moreover, are more stable and more reliable than military sales, and market

reliability aids the overall corporate position. Finally, in some instances,

companies have been able to use their ability to meet rigorous military

"standards to . gain an advantage in civilian markets.\ This~capability is not

alwvays a bonus, however, since the higher price which can be . charged to
military goods (because they meet more rlgorous specifications) must be

adjusted downwards for the civil market, in which the_standards are lower.

o

-(If the program were to be extended still futther into the eivilian area, a

much greater marketing effort will be necessary on the part of the companies.)

Having noted the "reasonableness" of the selling approaches which have been
developed it wmust be repeated that some of the approaches are unnecessarily
self—limiting. they can tend to . restrict the finm to the current set of

customers and/or products, and they do not encourage it to raise and broaden

its marketing. horizon. This observation is one facet of‘a more -fundamental

_ point which should be wmade: the firms perform the selling function Quite

well, but they are weaker in the -broader marketing function thch requires a

systematic approach to questions of market strategy and analysis.

‘The DIPP firms generally do not forcefully seek out new products, new ways to

use  their current products, or .new classes or groups of customers. One of.
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thelr major weaknesses is 1n the area of marketing strategy. This weakness

will normally may not be significant 1f only a single product d1s being

considered, but 1s of greater dimport for the overall health of a firm.

Assoclated with the lack of market strategy 1s a weakness in market analysis.
Here, DIPP could have an early influence through permitting and encouraging

the inclusion of market research components in overall project costs.

These are major overall conclusions; but before expounding on them, it may be

worthwhile to review briefly how well the firms are doing with their

marketing.

Th% two major Canadian airframe firms (both Crown—owned), have succeeded in

achieving highly respectable sales volumes in U.S. and overseas markets.

Interestingly, they have done this by adopting an approach very,similar to

that which the findings of this study would support: they have gone into the
civilian market with rélatively' mé;ure technologies and with projects 4for
‘which the technical risk was not great. 'These firms, however, have not been
successful in the U.S. DOD market with even a small-scale system (the Canadair

drones).

Pratt and Whitney has exhibited a similar patternmn, although, as noted, some of
its engines-haye been sold to DOD. The company has aimed.its products 1argely
at the civilian market, using fairly Qell—established technologies. Beyond
‘this, Pratt and Whitney, by emphasizing reliability and service and by shrewd

use of its parent firm, has realized a very considerable proportion of the

market potential.
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In eleétronics, again it is the successful firms which have carved out their

own market niches.

The evidence gathered in the study has pointed to the following actions as

ways to improve marketing effectiveness:

Marketing to DOD generally requires a coﬁsiderable "front-end" investment

of financial and humﬁn resources. This requirement should be recognized

. and deliberateiy built into the marketing plan from the start;

The difficulties in marketing directly to DOD have been described. On

the other hand, sales through a U.S.. prime appear more accessible and
should receive greater emphasis. Use of such aichannel.may, moreover,
facilitate civilian saleé;

Increased attentilon to nén—U.S} markets also ioqks worthwhiles

Canadian subsidiaries méy.Very well :be able to use the marketing‘léverége
which theyvshould have through their U.S. parents. This relationship, as
discussed previously, 'variés widely but, in general, the impression “
gained is that Canadian 'subsidiaries may be»_hyper—sensitive regarding
their independencé,_ to the point that they are overlookiné possibly

beneficial combined marketing approaches;

‘In this connection, while DIPP has been quite useful in aiding firms to

acquire product.mahdatés from their pareﬂts, there is still_considerable
room for expansion, e.g., in the deepening into the R&D. area aﬁd in
broadening the product -line} |

A clear éfficial» acknowledgement that DIBP is . nét primarily
defence-oriented but,’rathef, is,tgchnology4oriehted would assist DIPP
firms' marketing efforts. If this were dong,k it wquld~ facilitate:

establishment of a “one-stop” marketing service function in ITC to
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provide services in market planning, market requirements and customer

contractse.

Implementing all of these recommendations would do much to improve market

- opportunities for Canadian firms. However, the onus is on the companies

themselves to improve their marketing efforts. Rather than .allowing the

difficulties to limit their 'visidn, they should be actively seeking new

opportunities in the marketplace by doing market research, gathering'market
intelligence, planning market strategies, and promoting awareness of their

companies where it matters - among potential customers.

INFLUENCE OF DOMESTIC SALES

A repeated theme from‘;he firms, throught the study, has- been the difficulty
they have in explaining to fdreign,agencies why DND has not purchased their
product. Foreigners, aécustomed to the practices of their'own govérnments;
naturally assume that the goods must' be quite inferior not to have been

accepted "even” at home. The nuances of the DND cost-benefit approach escape

~ them.

While oft-repeated, this theme can, of course, be exaggerated and used as a

. "crutch". Moreover, it could not be automatically accepted that Canada would

receive net benefits if the policy were changed. ‘And,'finally, if DND were

"guided” in this direction, then the responsible allocation of funds would

mean.that ITC should provide the fuﬁds;ywith the foregoing caveats. Such a .

modification inkpolicy appears a topic worthy offStﬁdy.
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DEFENCE SHARING ARRANGEMENTS

There is an additional facet of the environment within which DIPP operates
which, while not strictly marketing, seems to be most appropriately discussed

at this point: the Defence Sharing arrangements and the joint development

projects which flow from them.

DPSA

There can be no doubt that the Defence Production Sharing Agreement (DPSA)

with the U.S. is beneficial to Canada. Even though this Agreement does not
have 'the status of law in the. U.S. and, therefore, can be and- has been
overridden, the evidence from the input to the'study.from”Ottawa, Weshington,
and from the firms is very clear that the DPSA has facilitated sales. The
extent of this influence:is another question. 'ThepU.S. is bpening.uf‘defence
sharing not only with Canada but with its other NATO-Talliee as well.
Correspondingly, Canada'seonce-favoured position is beeeming eroded; Canada is

still the front—-runner, but its relative .status has declined.

DDSA and Joint Projects

Concerning the Defence Development Sharing Agreement (DDSA), our findings Qere '
as follows: | | | | |
. Tb 1979, 71 jointA(cost-shared) projects &ere started with the U.S..add
58 completed; | | |
-+ The sales/investment ratio of 12:1 was somewhat lower than'the‘ratio of
15:1 identified for DIPP projects as a wholej o
. This is consistent with the finding that the ROI for these projects was

~ less than for. other projects;
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. Joint projects absorb 2407 of the administrative effort of "normal”
pfojects;
. In the administration of joint projects, there still seems to be some

+ orientation towards purely defence goals as opposed to economic goals.

Amoﬁgst the firms, opinioh regarding the 'DDSA. generally i(not univeréally)
ten&s to,be‘negative'foflthe following reasons:'
. It is difficult to get projects accepted;
+ Those ﬁhich ére accepted are of generally marginal'intereét to the U.S.
| due ﬁo U.S; natiénai security concerns, previously referred toj
~+ They offer minor production opportﬁnities;
. The technological fall-out wﬁich has resulted could have been achieved at

less expense.

" The relatively few joint—shared development projects with Westefn_ Europe,*
while not overwhelming,succésses, do not appear tovsuffer to the same degree
from'thése problems. This may be due to the fact that the smaller industrial
base in Western Europe means that there are'probably fewer apmestic'compldints

~(in contrast to the U.S.) and; thus, a greater willingness by these govern-—

ments- to press on.

Forl ﬁhe U.8., -a -"doﬁble—jointe&" relgfionship, i.e., Caﬁédién ‘company/U.S.
company plus Canadian goﬁernmept/U,S. government arrangement, may be a means
to neutrglizg/ériticism'frdmiU.S. firms and, hence, lead'té an incfease in the
effectiveness of tﬁeADDSA. This relationship would méan'thaf the Canadian

firm would take on a U.S. firm as a partner in a project.. Such an arrangement

* Such projects are, of course, facilitated by. the Memoranda of Understanding
‘with.the various countries. ' :
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to counteract U.S. domestic criticism.
SUMMARY

" The findings on markets and marketing can be summarized as follows:

The U.S. DOD market has proven to be meretricious and is not .likely to
fulfill its apparent attractiveness;
Canadian firms are not “"star" marketers. They have adapted their sales

techniques reasonably well to -their circumstances but fall short in

overall marketing performanée;

The defence sharing arrangements have had a modest success; the

" introduction of U.S. firms into development projects under these

that:

arrangeménts may improve their payoff;

There are certain measures which the firms, in general, could adopt to

iﬁprove their performance; these centre around. improving their market

strategies and market analysis; an emphasié on dealing with U.S. primes;

-more non-U.S. emphasis for defence systems; and for subsidiaries, greater

.use of parents' leverage.

These findings should be considered in conjunction with other study findings

Marketing risk and problems are a major influencé.on DIPP firms;
The greater the perceived strength in qgfketing of a firm, the higher the
economic - benefits from a project; whereas the higher the perceived R&D

strength, the lower the economic benefits.*®

% See Annex V, Regression Analysis
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These last two points underline the importance of not only understanding the

marketing - findings but also of taking positive action to increase

consciousness and concern about marketing in the DIPP firms and in the
Department. The more DIPP support is shifted to this area - even 'at the

expense of technical perfection — the higher will be the economic return.

 Having made these points, it should}aISO be recorded that it is doubtful if,v

in the absence of the other policy modifications indicated as necessary, DIPP

projects would achieve the 10% ROI performance norm. ~ In other words,

improving marketing performance by itself will not be sufficient to raise

performance to the norm.
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VI — COMPETING SUBSIDIES *

INTRODUCTION

As one of the original rationales - for DIPP was to match or “"neutralize" the

aid given to foreign firms in the defence and civil/defence-related éreas,

_éonsiderable attention was devoted to this topic within the study.

Dr. Alex Polianski, then of ITC, undertook a major study, a copy of which is
on file with the ITC DIPP Evaluation Coofdihator. This aid takes a variety of

forms including non~tariff barriers (NTB's), and legislative pfohibitions or
directions (a$ noted in the U.S. DOD market section). Accordingly, although

the topic has been labelled “Competing Subsidies" to conform with understood

terminology, it has been broadly treated.

RELATIVE LEVELS OF SUPPORT )

When judging the relative leével of assistance given to industry by DIPP, all

forms of government aid must be examined to get a true picture. In these’

terms,_Canéda is:clgarly‘uot generoﬁs relative fo other natiohs, rahking in
the lowest half by one measure, in the lowest tﬁird by‘two éthérs, and in the '
loWestlfifth.in étill twovmofe.~‘DiPP support levels should not be lbwered on
the grounds that they are relatively generous. In fact, support levels would

have to be increased by about one-third to match foreign levels.

The aerospace industry was found to be a particular target ‘for support
abroad. This is especially the case for militafy and large (prestige) civil

projects. Such support was pervasive and continuing, and it took many forms.

* -See Appendix H,-Cbmneting Subsidies.
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It is not, however, automatic and univefsal, and,_in.general, isllowgr in the
géneral/business aviation.sector. The current economic orientation of DIPP,
combined with the study findings regarding the historicalveconomic performance
level of the program and the factors that lead to this perforﬁance mean that
the DIPP Asuppoft level shouid, ndt be raised regafdless of the levels of

fofeign subsidies. Put another way, the neutralization of. foreign assistance

should not be the ‘raison d'etre of the Program. - In -terms of economic

benefits,'simply increasing the support level .would not be sensible; other

changes, without increasing the support level, could yield a satisfactory -

economic performance level.

Parenthetically, even in terms of the original rationale, a universal support

program is not efficient, since the variations in foreign support levels are
quite wide. In this circumstance, universal éupport means . that some support
is unnecessary; other support may be insufficient. ) ‘

These. points can be illustrated :by the folloﬁing diagram, which has been

suggested in discussion with.ITC staff.

FOREIGN SUPPORT LEVEL

D

DIPP’
- LEVEL

DEFENCE - . ' CIVIL
PROJECTS , _ o , * PROJECTS

v
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- The more civil a project's orientation,iin generaly'the less'the foreign. g,
support.‘ “

- There »are niches"or windows (B,C)\ in the foreigni support“in which -
Canadian flrms can develop probitable business.g ‘ )

- There are also areas such as D and E in Which Canadian firms can compete
(with high quality products) despite foreign support. |

- There are still other areas (F) in which universal support from DIPP :
would be wasteful‘ by ‘definition. For example, 1f foreign support 1eve1s
are less than the 1eve1 of trad1tiona1 DIPP support, negotlatlons could
take place to 1limit the ‘1evel\ of DIPP ‘SQPPQFt"t° that of foreign.

countries.

EFFECT OF NEW GATT

An assoclated question remains as to ‘whether the present (subsidy) assistance
1eve1 of DIPP will be made more effective or 1ess effective by the new’ GATT'
+ The evidence is that nations.will contlnue to provide dlfferentlforms‘of
.protection." DIPP willynothincrease-in,relative generosity. | |
» On the contrary, the concept of some forn~of national support for highl'
technology industry can be ratlonalized on  the basis of certain features.
. of the new GAIT: the potential to lnvoke essential national interests"
-as-a protective covers; the exclusion of a number of hiah technology items
from the general opening—up of government‘procurement;:and the;allowance‘
;_.for.domestic programs such‘as the U.s. SmallABusiness Actg
. DIPf::has become.,less :relevant, ‘however,'Ato"the'iprotecticn' from -
countervail against aircraft exported fromACanadai“Under the new civil

“aircraft‘clauSe? military R&D expenditures:are to be:charged.against any
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benefiting civil aircraft. 'DIPP will not,-therefore, pro?ide a cloak
agéinst couﬁtering measures;
+ There are additional features of the new GATT which are germane  to
possible modifications in DIPP: |
é) Any form of repayments will iIncrease the acceptability of the aid
vprovided;
b) Support which does not distinguish between 'domestic and ‘export
.markets is, in general, quite acceptable.
+ Finally, the Government should consider support for Canadian firms to

" help them in the legalistic jungle which the new GATT agreement may

create.

CORPORATE AITITUDES ON COMPETING SUBSIDIES

The DIPP firms are consclous of the support foreign governments give to their

domestic firms. - Nearly all Major Case and R&D firms testified to such

knowledge. They were very much aware of their absolute exclusion from certain -

foreign markets and of the total or very high support given in particular to

foreign defence fifms.

In the product areas in which they had déveloped markets; however, the limited
evidence collected from the mini. cases indicated that the:perceived~1eve1:of

-support averaged about 15% of selling price. The the non—aerospace firms*

* The views of the aerospace firms were not inconsistent with those of the
study!  that competing support was both broader and deeper in this area.
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indicated that, in general, this level of ‘support did mot greatly concern

them.  With the expertise and markets which they have developed they are

selling primarily on performance; in quality technical goods; the relatively
marginal foreign assistance ié‘nof a significant factor. Put another way:
the firms were able to live in the market niche which they»had'identified or
developed. The attitude of tthfirms can be summed uﬁ by noting that in only
127 of the R&D cases was the existeﬁce of competing (foreign) assistance a
factor in requesting a DIPP grant. However, major aerospace and avionics
firms do feel that competing subsidies feature strongly in international‘

competition in theif industries.

The relationship between the'lsupport given .to CA projécts':and competing
subsidies has been a tobip of some comncern: d1s the 507 repayéble grant/50%
loan an appropriate level, Qr is it, for example, too generous? This study
would - conclude that the éupport level is not éenerous relativé to foreign
assistance measures. = This céncluéion is not sufficient ;n itself, of course, .
to maintain the level. Do the firms really require this level? One test here
is increme@tality. Our conclusion, recalling tﬁat the incrgﬁentality level
for>the CA project§ is at least 80%,. is that the suppoft level 1s not too
high. This view is not inconsistent with our -finding that the competing
subsidy factor for non-aerospace firms ié not é-critical item in the DIPP
rationale. It may very well be the case that the orlginal b331s for the high
1evel of support was invalid but in this instance the evidence 1s that the
action (i.e., support 1level) is still. required to bring about the desired

result.
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THE COMPETING SUBSIDY RATIONALE

It can fairly be concluded that:

i

Judged solely as a reéponse to ‘competing . (foreign) ~support, DIPP
provisions have not been excessively genefous compared to the level of

foreign support;

Coﬁpeting support did not emerge in the statistical analysis as an

independent relevant factor in the economic performance of DIPP projects;

1

The new GATT, in itself, makes DIPP marginally less effective in

protecting against countervail;

With the new GATT, provisions in industrial aid programs for repayment

‘and non-discrimination ~between <domestic consumption and export will

- reduce counter-measures by other governments against DIPP;

.= The provision of neutfalizing aid to specific aerospace projects may very

well be required. Such aid, to the level required to permit fair

competitioﬁ, should be available on a case-by—case basis and would be an
appropriaﬁe matter fqr.;hé negotiations which such (major) cases require;

....  — Iﬁ géﬁefai;tfof ﬁoﬁ—ééréséééé ﬁIfP‘firmé,-;his ﬁeutralizi;g”aid'is“not
-universally required under current conditions. Should these fifms expand

their marketing horizons, thié-topic may require re—~examination.
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 VII - PROGRAM FINDINGS AND PROGRAM DESIGN

Several of the preceding sections have examined the effect of the environment,

~~ both internal and external to the corporation, on DIPP's performance. It is

evident that environmental factors do not materially chaﬂge the thrust of the
findings as to the level of eéonoﬁic performance or to tﬁe causal factors
behind that performance. This section concentratés,‘accordingly, oﬂ how the
design‘ of the progfam itself could be altered to -éccommodate those bésic
findings, as well. as the collatérai findings on 'the internai “and external

environment, to pursue the economic goal more effectively.

REDESIGN FEATURES

Although we have not found that all defence projects have poor economic

results, a shift to civil projects would improve the results to the point

.that a positive NPV could be attained for the program as a whole. This shift

is supported by the evidence of the:
- Statistical analysis of the méjor and mini case studies which correlated
NPV and civil-related projects; and the

- Statistical analysis of the sales figures of the User Survey firms.

- Such a shift would be consistent'ﬁith.the correlation which emerged between

marketing strehgth. and NPV, since we perceive ‘that firms' which are more
heavily in the civilian. market ‘tend to ibut more ‘émphaSis on marketing.
Other.factors pfomoting‘a-shift towards civilian .products are the difficulties
inherent in &efence 'mérketing,i the relatively weak performénce of joint

(cost—sha:ed)'projects, and'the relative instability of defence mérkets.
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A major feature'of any re—design, therefore, should be a broadening of the

program to make it applicable to the high—technology industry in general :

rather than to the narrower "Defence high—technology” industry.

Broadening the program to include all high—-technology industryAwould confront

the Department with ~the acute problem of - defining the meaning " of ."high

technologyl in' such 4. way that resources are in reasonable balance ,with

demands. If the broader program is adopted, the definition should also be
! .

has been provided in Appendix F to the covering report, but- this would need

considerable refinement..

Clearly, a broadened program would permit emphasls on those types of projects

which the analysis has indicated would yield the highest economic benefits.

The broader scope would not, however, automatically yleld this result;.

identifying the most promising projects requires a means of selection and of
assigning priority. Such an instrument is available in a project scoring

model which would make the appropriate allowance for the factors of risk

maturiLy of technology, and other identified 1nfluences. (A possible model is

.discussed in the Program Delivery Annex.) '

'FUNDING LEVEL

The study has,estimated that a. positive incremental-pay—off of $66,million.

('69 $) would have resulted from both an- application of criteria whith would

reflect the higher pay—off factors and a reduction .in funds to- 63/ of current:

levelsc With the current program, use of these cr1teria would mean that the

able to encompass the wider desired range of projeots. A possible definition
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10%Z ROI point Ci.e.,,ZerolNPV) would . be estimated to occur at about 80% of
current funding on the. assumption that past project chérécteristics are
repeated. On the o;her.hand, it could be anticipated that a broadening of the
program woﬁla‘reéult in more higher pay—off proposalé being submittéd.-‘These
considerations, together with the Government's commitment to increésed funding
for R&kaean that it would be judicious to leave the funds at leaét,at current

levels, assuming major projects are funded separately.

Beyond this reasoning, it should be remeﬁbered that the above estimates of ROI
are based on historical. data and assume a continuaﬁion or repetition of past
experience. It may be th#t, with the increased U.S. DOD budget, past patterns
will change, and an increased number of profitable‘projects may-be in fhe

offing. This 1is a matter on which the Department, will have to make a

judgement.

A further point is that this study has not addressed the question of how to
deal with the "queue"” of projects which has recently developed. The above

estimate assumes an historically based, "steady state" condition.

RELATIVE PERFORMANCE OF DIPP COMPONENTS

The findings on economic performance for R&D projects, at 7.5% ROI, and for CA

projects at 10% ROI, could. be described ‘as well founded.

(An impiication of the CA finding is that the funding level for this'component

should be kept.at its present level, i.e., this component meets the norm.)
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For . the SE component, however, the relatively smell voihme'when McDonnell-
Douglas (Canada) is removed provides too small a base of projects.to mermit
'reliabie statistical tindings to be ‘made. The basis is, ' therefore,
observation and judgement:
| < As the SE grant is made only when a contract is won, there is plainly
less risk involved,,and the minimum commercial results will be higher
than for even the CA projects;
. It could"be judged, therefore, that ae this is’ the fsmallest program
element (a bit above.10%), the current funding level could be maintained

- for this component also.

Parenthetically, in their use of the CA component, firms almost universally

spread the benefit from the grant over their whole outpct rather than using it

as a means -to lower the price on the "aided” products.*

Incrementality and Repayable Grants

It will be’ recalled that roughly 20/ of the DIPP projects and funds were

Judged non-incremental 1.e., would probably have gone ahead even w1thout DIPP

support. An - operative word here.is "probably”. The assessments*were the
study's best judgement. There is, however, ~some chance that these were
incorrect, particularly for any iodividual project. Copsequently, the wisest
courSe for the future seems to be to continuev soﬁe degree  of support for
projects ‘with low incrementality assessments but to lower the level of

support. . One way of doing this is the replacement of the grant elements by

1nterest-free loans for low incrementality proJects.

* Thls point is discussed. more fully in the Economic and Related Benefits
Appendix to the Covering Report (Appendix D).
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This course would have the advantage, also, of confining the changes in the

program to a type with which companies could live and, hence, would serve to

mute their criticism.

The preceding remarks still leave open, however, the question of the propet

form of support for the incremental R&D projects.

Financing Risk and Liquidity in R&D

It could be.argued in the casé of incremental projects that funds intended to
ease liquidity problems and funds to deal with risk could each be supplied by

non-grant types of support. Liquidity could be dealt with through low

‘Interest .or interest-free loans and risk by means of risk insurance. There’

is, nevertheless, still a case for the supply of these funds through . the use
of a °repayable grant provision which could meet the support requirement at

least cost to the Crown.

Essentiélly,.-this'Acase rests on 'the need té pro&ide support which would
neutralize the concerns of.the fifﬁs iﬁ éuchié way that the project would
appear wdrthwhile to ;hem. The firm's subjective assessment of the project's
value will include an estimate of the chance of é hgévy loss and aléo the much. 
higher probabilitf‘that the project”might not yield the corporatelROI no:m.>
The former contingency (heéVy loss) can be handled by risk insurance; the
latter case;i while theoretically capable of being handled that way, would

probably not provide the encouragement or the convenience of a grant. Such a

grant'wouid'become repayable only after some net return which was both'3—4

times the absolute amount of the grant and 1% times the corporate norm for ROI

. on the project as a whole.
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It is also worth noting that the difference between a combination of interest

freé loans and risk insurance, on the one hand, and repayable grants on the
other, is really a matter of degree. The selection of the appropriate para-
meter values under the former concept can make'it identical with the latter.
The choice of labél and of weight as between the various elements should,
perhaps, depend upon the political and economic "climate"” at the time of the

decision. The insurance approach would, of course, "stretch" the budget.

Aside from the nature of the funding instruments, is the level of support
appropriate? dur judgement, based on the evidence of the major and mini case
studies, would be that there is no compelling reason to change the current
50/50 level, subject to later comments about the need for negotiating the

funding of large projects individually.

The level of incrementality provides collateral evidence for this. If the
level of incrementality were 1007 it could be arghed that if degree of support
were reduced, there would still be worthwhile incremental projects. If the

level of incrementality were very low, it could be argued that as most

projecté would go ahead anyway, the degree of support was not drawing out the

projects for which support was required. The 807 figure is bracketed by these

two. levels, and, combined with the risk perception which we have observed in

{

the firms, leads us to believe that a lower degree'of'support would cause some

worthwhile projects to be abandoned but that a higher degree of support would

be -unnecessary.

~
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Our view is, then, that, noting the incrementality of level, the current 50/50_.,h

funding should remain intact; but that the .Crown's share shonld'be repayable

at a point‘wherefthe firm has realized a good.return;‘that‘this.pointfshouid

be well defined (as indicated) and lower than the current "trigger" point . for

repayments. .

A final decision on this topic of f1nanc1ng br1ngs in factors beyond the scope

of this evaluation. The studypls able, however,_to contrlbute the folloW1ng

to its consideration:
. Assistance-for 1ignfdity and risk protection is required; ,
. The 50/50‘1eve1 is reasonablegzbut the CrOwn's 50% need not be'"free“'
- Whatever elements are designed must allow for the fact that corporate
decislon—makers do not comnsider that they have come out even 1if they gain
‘nore:than‘the norm one~year‘and~fall short-by:the‘sameramounththelnext;
The instrnments should be designed in such a manner:thatVthe‘expectation3
from a proJect is greater than the ‘norm, so. as to overcome:the greater
‘subJectlve penalty of fa111ng short.  If an, approach is, adopted which
,does not allow for the corporatlons “risk assessment then economically

worthwhile'projects will be 1ost.

'repayable grant under the same

- cases. _This approach‘would{

In ”the“ case of CA/SE, similar considerations hold.:. The”high incrementality

" levels for these components argue that anythlng beyond a moderate tightenlng

of fundino condltions would turn off worthwhile proJects, whereas the 10/ ROI‘

- indlcates that there is 1itt1e danger of economic "waste". Nonetheless,'on

several - grounds it would be worthwhile to. convert the - 50/ grant into a

.relaxed" reoayment conditions as for the R&D
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= Provide a consistent system of financing the various components;

-'With the repayment cogditidn, it wpuid ~ bring- the corporate
deciéion—making cibser to the "normal" corporate case; the desirability

: 3of‘this norm is discussed in Appendix F to this‘report;

;‘Repayment would also add to the "defence” for the program under GATT and
would help to reassure internal (Canadian) decision-makers regarding the

stewardship of public funds.

Repayment of Excessive Profits

As noted in the Program Delivery Annex, the degree to which there have been
.repéyments of excess profits in the Program is very small. ' It could,
therefore, ~be considered for elimination. The argument against this action

would be:

« The proposed program delivery system puts much more weight on project’

monitoring; consequently, - if the current system is modified, keeping

track of profits should not be an extra burden;

. It'would’seem to be unwise in a public program not to have the type df
"escape” mechanism or safety valve which- this element would provide for

the possible -extraordinary case.

In ény case, the suggested modifications in program design would make this

consideration irrelevant because  all funding would have a reﬁayment aspect’

which would be relatéd to prdfité. However, if these modifications are not

accepted, other options for handling the repayment -of excess . profits .aré

included in the Program Delivery Module.
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POI.ITICO—ECONOHIC TONE (REPAYMENTS)

This last ‘point_'is worth wunderlining. Other consideratidﬁs aside, the
existence of a repayment component in all funding would provide an eleﬁent to
the program which would be beneficial both éolitically and ecoﬁomically.
Politically, it would help to neutralize the "corporéte weifare bum” image
which,‘unfair as it may be, is sometimes assoéiated with iﬁdustrial support
progrﬁms. | Economically, it would cause the corporate decision—making to
fqllow more "“normal” lines, an approach supported by the evidence in

Appendix F to this report.

~ SUMMARY

In the,light of the findings related to the Program aﬁd based on the history
of DIPP to date, the study concludes that: | |

-~ the program should be broadened to apply to all "Hiéh Technolbgy"
indﬁstry; A

- the funding level should be at least maintaimed;

- CA and SE projects should each receive about 10%Z of ‘éhe; funds which
should be expended as 507 loans and 507 repayable grants for CA and 50%
repayable grant for SE; | |

- 20% of the fuqu shoul& go as loans fo low—increméntality>R&D projects;l

— the remaining 60% should -be .used to provide -repayable grants to R&D
projects; | - |

-~ the . funding provisions should permit .gdod éorporate retﬁrﬁs before

repayment is required;
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= all of these instruments -should operate under criteria which give greater
:Vweight to projects with civil, mature technology charactetistics (and
f hence, lower risk) and which are not skimped for funds; these instruments

. would provide the basis for setting priorities in the program.
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VIIT - PROGRAM DELIVERY*

" INTRODUCTION

The DIP Program delivery system has undertaken some 1000 projects over a 20
year period, at a cost to the Crown of about $700 million. "It has done this
at a delivery cost of $29 million ('69 §) and with a current annual resource

bill of $2.6 million and 39 person years.

.The 'nature of the technology involved has resulted in the 'delivery' system

having a narrow focus in ITG: . only five . (half) of the Industry Section
Branches (ISB's) use the program. Within these ISB's, most of DIPP lies

within two branches, TIB and E&E, which account for 90%Z of all projects and

' 95% of all expenditures in the period between. 1969 aﬁdvl979°

The program responsibilities, as opposed td project . responsibilities, .are
divided between three ADM areas and opéréte in the mamner of a matrix. The
principal user is the'ADM industry and Commerce Development, to whom ﬁIPP is a
major toql of industrial development and Ato which he devotes 3.5% of his
Budget. The secondary usér is the ADM TCS énd International Marketing through
jbint projectsl with other. nétipns, such .projeétS'.being delivered and
administefed "by the ISB's. The ADM Finance is"respénsibie for program

management.

The operationalxperformance-of~program delivery is discussed in the next few

sections. The amount of time that it takes to deliver a project is discussed

“first, since it is an aspect of program delivery that is of concern both to

*  Annex VII contains a detailed consideration of all aspects of Program
Delivery. ,
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the‘companies and to the Depértment. Some strengths of the delivery system
are  described, followed by an account of major operational and structural

weaknesses.

DELIVERY. TIME

On the 'average, it takes ~about 12 months from fecéipte of a company Ré&D

application to issue of contract. This is divided on the average as follows:

From Company Application to

DIPP Committee Recommendation 130 days
to DM/TB Approval . 71 days
to Encumbrance of Funds . 53 days
to Request for Contract 13 days
‘to Contract 110 days

- 377 days

- The companies would like to see processing completed within three monthé and
claim that this would be the time required for internal corporate processing
of this type of decision. . Our view is that 3 months plus a contract

processing time of two months should be attainable.

Dela&s are due primarily to:

Lack of knowledge on the part ofvcompanies as to what information. is

needed in a submission;

Late referral of submissions to participants such as advisors and DSS;

A reliance on conditional approvals, arising out of the two :foregoing

points, with all the associated recyclihg,of,paper which that entails;

Inability to process submissions quickly due to human resource

constraints;
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- Some inefficiengy due to a multiplicity of forms;
- Procedures within DSS, notably the DSS ﬁractice -of sending secondary

submissions to Treasury Board.

COMPLIANCE WITH DIRECTIVE

Generally speaking, tﬁe systam‘has_ensuged that projects have complied with
the directive insofar as the overall objective 1s concerned. Thé£ is; the
system'has delivered projects that sustain the technological capaBility‘of»the
Canadién defence industry; it has supported éelected‘development projeéts and
the acquisition of -equipment, aﬁd it has supported the establishment of

production capability.

STRENGTHS OF THE CURRENT DELIVERY SYSTEM -

£

Many aspects‘of fﬁe ové}all DIP prégramldelivery system are soundly designed.
We examined alternative systems, and our recommendations are inteﬁded to
improve the_funcfiqninngf the present system rather than‘replace-itlwith an
entirely newl sysfem, subject to some fundamental preliminary_ decisions by

management.

The DIPP project delivery system,  a very iﬁportant "element of program
management, may be divided into six main étages; some of which exhibit some

strengths. They are summarized below:

Initiation stage: Initiation procedures are flexible; projects:  are
- pre-screened, and there is opportunity for early input by

advisors;
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Proposal preparation and evaluation: Checks and balances in this stage plus
the use of specialized expertise minimize the risk of major
errors;

Approval Process: The interdepartﬁental DIPP committee broadens TC
perspectives. Its advisor wmembers can direct the
Committee's attention to particular aspects of projects;

Contract Negotiations: Cdntracts‘ are processed by professional contract
designers and negotiators;

Project Execution: Monitoring and Control: ' The di:ective provides for
company progress reports, PRG meetings, and ISB reporting to
ITC. Properly executed, these activities shogld provide ITC
with adequate control over projects;

Final Evaluation: The directive provides for a follow-up system to retrieve

sales for program evaluation.

WEARNESSES OF THE CURRENT DELIVERY SYSTEM

The design for program delivery is basically sound in many respects. However,

its operational performance has fallen short of the requirements of 'the

present directive. A description of its current performance and the reasons
for its shortcomings are provided in Annex VII to this study. There are two
chief reasons. Extensive re—organizétions have occurred within the Department

without corresponding adjustmenté being made to the DIPP delivery system. In

addition, human resources have declined at the same time that projects - have

increased in complexity and number. These two factors are in large measure

responsible for the most serious deficiencies in the current delivery system.

- The primary deficiencies are discussed briefly below.

e el =R
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Project Selection and Approval

Project selection has operated without priorities, i.e. interproject selection

has not been undertaken. The absence of criteria for assigning prioritieé is

further discussed under "Current Operationél Philosophy and Characteristics",

later in this section.

Additional deficiencies arise out of the unclear matrix organizational

structure and the dispersion of responsibility.

These deficiencies i1in the ear1y4 stages of project selection and apbroval

impair authority, control and accountability.

Monitoring and Control B

[}

As set out in the DIPP.directive, the company progreés report, the progress

révieW'group meetings, and the ISB management reporting system, are sound and

effective methods for monitoring and control.. All the evidence géthered'in

this study indicates that thése activities are not being performed effectively

or frequently enough. - Officers  openly acknowledge that they givglprecedence

to project approval work because of the pressure of their considerable work-

loads. "Monitoring and control accordingly have received very low priority.

The efficiency and effectiveness of the project review groups have been criti-

cized. Industry has éomplaihed that the reviews - have not been purposeful or

well coordinated. (This may be due in some cases to turnover in departmental

pérsonnel; a problem which affects many phases of project processihg.)
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The destrnction of systems for collecting project monitoring'and avaluation
data, which occurred as a result of ISB re-organizations and decisions, has
brought about a serious decline in the monitoring and control fnnction. The
Departnent and the DIPP Committee in particular cannot know how>projects and
tho program are'perforning in the absence of such data, and total program

budgetary control has been seriously eroded.

Reporting

The directive and branch management require reporting, and a considerable
amount of reporting is boing carried out at the pfoject level. The quality of
reporting impinges directly on the quality of management decisions. We found
that DIPP reporting in generai lacks coordination, completeness,_ and
'consistencyf Financial reports are deficient in timelinessr and accuracy,
which has severely impeded the DIPP Offico in seeking to ascertain ongoing

©

funding requirements.

Project sales reports have not been available since March, 1975; despite DIPP

Office protésts to its'management..

Post-project data are mnot colledtod or reported in an oBligatory;-systematic,

or regular basis.
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Final Evaluation and Post—project monitoring

This was found to be the weakest stage in the project delivery system.
Reports to the DIPP Committee do not cover all the projects completed. The
program directive does not require an analysis of. downstream project success

or failure.

The ISB system (now defunct) and the FSB system for collecting DIPP sales
benefit data were found to vary by as much as a factor of 13 for idéntical,

companies in the same year. Not all of the variances could be accounted for.

The weaknesses of the final evéluation stage amplify the weaknesses noted in
oﬁgoing monitoring project mohitoring. Together, they render‘thg final stage-
of the DIPP delivé?y system almost useless' for maﬁagement or evaluation .
purposes. ihese shortcomings. preclude management f:om using céncrete,

historical data as a means of targeting future development.

Program Data Base

ah o8 AN SN =B W

The main program data base (FSB computer file GC -~ 154) is in very poof
cdndition.‘-ProjectS'are missing; the data‘on file are:often inaccuraﬁe and
incomplete; files are _idenﬁified poquy and incomsistently; épd completed
projects are not so identified. As many aé 60 of 63 projects put into effect:

between November,- 1978, and November, - 1979, ‘had not been regofded in the

computer file at the time of our examination.
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The file's present condition prevents users from carrying out their work
effectively and efficiently. If its condition 1s not improved, the changes
recommended in this study will be extremely difficult to implement. With

improvements, the file could become a powerful instrument for effective

management .

File Documentation

The quality of file doéumentation is serioﬁsly deficient. Important documents
such as the contract agreement and the final management report are missing
from many files. Other documents are  haphazardly ;epresented. At present
there is no system for systematically recording and summarizing  project

information.

DIPP Committee

Agcofding to the directive,. the DIPP Committee is responsible for reviewing
proposals and recommending to the Deputy Minister or Treasury Board on their
appréﬁriéféneéé,“Qiaﬁility, an&vtefms and éonditions. Their functions includé
monitoring the overall performance of DIPP, reviewing progress of projects,

and making decisions on necessary changes.

In practice, the Committee has acted primarily as a project approval mechanism

for small to medium-size projects. Large projects and major policy  issueds

have. been dealt with elsewhere. Project status reports and project £final

reports have received little attention.
' !
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As many as three persons have covered each membérship position in the épace of
one year. The rank of attendees has declinéd. " The original_cdncept of the
Committee's role has been weakened by a diffusion of responsibilities and by
the weakening of its accountabiiity for the pfogram. " The fbcus‘ of the

Committee has been on projects rather than on the programe.

Our recommendations for'the Committee are described in a later section of.this

reporf.- They take into account the original concepf of the committee's role

and draw on earlier structural arrangements, with modifications.

'CURRENT  OPERATIONAI, PHILOSOPHY AND CHARACTERISTICS

Why does the DIPP delivery system have the attributes - just described?

_ Basically,. the reason is that although there has long  been some .concern

regarding the benefits from the program, it has operated as an "éliéibiiity"
program: if a project qualified (met thé directive requirementg) it was
supﬁofted. The progrém emphatically has not operated with'priorities and only -
informally in subport‘of'strategies; "The program has tendéd'to operate as a |
colléction of pfojects rather than as a managed program.' Given the criterion
of*simple eligibility, as long as there were sufficient  funds to meeﬁ the

demands, DIPP‘Aproblems' were subordinated to the other urgent matters with

“which the Department had to-deal.’

The recent flood of applications, the emphasis on "value for money"”, and the
increased attention to sector  stratégies have changed the Operational

environment to focus attention on these problems. °
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A question could be raised as to whether tﬁe system could. not have adapted
itsélf gradually to the changed'condi;ions. The response whigh:thié study
-would give is fhat:

_‘It is difficult to establish responsibility' and commeﬁsurate program
: authority within DIPP; consequently, there has nqt  been a focus of

) cqntrol;
" = Even if certain changes had been‘desired; the lack of feliable complete
- program data would have proved a major barriér to their development and

implementation.

SOME GENERAL PROBLEMS IN PROGRAM DELIVERY

Certain general problems have been detected in the current system:
=~ There 1is' a lack. of clarity in the goals of the prograg; in_pa;ticular,
| there are significant differences among the perceptions of those
“opefating the program with regard. to the felative, importance of the
_econémic, dgfence, and ﬁechnological objectives.
- The program directives have not required the setting of priorities. The

program has operated (quite'properly in accordance with thosé‘directives)

. on thevbasis of "éligibility" and subsequent "formula.support". In the
absence of qualitative criteria, no interproject selection has ‘been
undertaken. | |

— The system ténds to makevthe ISB officers édvocatés of projects once the

,initial, infofmal &iscussién phaée is over. " This is certainly not
‘universal, but'tﬁe tendency existsQ At preseht the underiying incentive

{system for thesehoffiéers influences thenm to‘"suppért" their sector by
attaiﬁiﬁg approvallof’whaq they quite naturélly view as good projects,

‘i.e., projects’ which meet the program criteria.

oy as
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- The sales/grant fatio»of 10:1 ~315:151whigh i$ £he current.ebphbmic elig-
C1ibility criterion, is of dubious _validi'ty, It is far too low for
‘incremental  projects; more fundamentally, ‘it is- not iﬁ itself a,Agood'
'kyards‘.tick. ‘ | |

- The processing btiﬁe. for projects is 'féf. too 'lbng,‘ éue in part to
cumbers§me procedures subsequent to DIP Committee approval.

- The partial matrix system uﬁder,which DIPP‘§peré£es makes it-difficuit to
identify a focal point for accountability aq& responsibility. This
: characteristié' manifests itself most idrama;ically jin"the budgeta;y

squeeze/projéét queue which has recently emerged.

MODIFIED SYSTEM .

This section of. the covéringnrepdrt describes changes which we recommend be

made to. the current delivery system.

Major objedtiﬁés of the modified system design are to:

i

‘Yield more effective projects uhder conditions where projects would

compete on their own merits;

Clarify'accduntability, reSpohsibility, and authority;

'Provide improved program and project cont:ol;" o ~ y _ . ‘

Reduce the- project processing time.

The system we réqommeﬁd i§‘£asiééll§ simiiat to the cutreﬁtlane, but~§ith tﬁef

following.differences: |
1— A » modified fprpgram ‘direétive to- 'enéufe, that" the = system is
"cost-effective” énd, in accordance with this aim, ﬁould‘definefroles and

responsibilities.
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— The use of a comprehensive set of illustrated guidelines for company and
departmental use to the end that: everyone would know what information

would ensure smooth and speedy handling — not . necessarily approval. -In

drawing up these guidelines, the standards used by venture capital and/or

financial institutions appropriate to each.instrument (loans or grants)

could be'used as a gulde to the detail required.

- The adoption .of the project management team concept for the handling of

submissions. An. ISB officer, designated by the responsible divisional
chief, would be the leader of a team composed of the current advisors
i.e., machinery, marketing, financial and economic#®, But"also including

technology. This team would follow a formally submitted project all the

. way through to its completion. Accountability for the integrated

judgement would be primarily located with the divisional chief, who
provides continuity, mature judgement, and knowledge. In addition, the
independent views of all advisors would be cleatly identified and

regdrded throughout the process.

4‘The'use of a project scoring system to guide (not mechanistically deter—-

mine) project assessment, by giving due -weight to the characteristics

~ associated with high pay—off projects. .. The system would "filter" first

on NPV “winneré"‘and then on‘incremeﬁtality. ‘This would be done in the -

- one overall assessment but with the sequence just noted; it would not be

' time-consuming. It should be reiterated - that this process would not

In 1aéperfect world, all of the" factors would feed into a comprehensive
economic analysis. We do not believe that this is practical, due to limi-
tations on time, personnel and information; the program will very probably

have to operate with rudimentary analyses which will have to be integrated
but in which the individual views would be apparent.
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select only those projects which were civil, mature technology and'lomr
risk; these characteristics mould recelve greater weight‘but not'absolute‘

preference. The resulting -group of projeots couldwbe'thought of as a

risk portfolio{ in the sense that‘some_would fail, but the indication.for
each.wouldfbe that the expected economiclbenefit_was“positive.: It-Would,
not,-therefore, be a portfolio in mhich projects would beideliberately
‘chosen to attain a pre-determined distrihution of/risk and empected pay—-

: off;‘suoh‘a distribution would result but the selection would. be . on the

basis of thei expected economic benefit. of each( individual .project;
Moreover,“weighticould be given also to sectorustrategy priorities as )
determinedlby ITC management. An-additional feature of the system‘would<
be a frequent updating of the required parameter values;tolhelpito ensure
.that resources were not over— or under—expended.~ (One result; of course,'
"could be that .some- good proJects ‘would be reJected, or. held over,, nless

supplementary funds could be obtained.)

The 'improvement ofe.the Statement of . Work by  the incorporation of -af
plannlng instrument similar to a PERT or GANTT chart. ;This would help.to
make project monitoring and-control effective and efficient, for example,‘
by concentrating ‘only on " exceptions/deviations from stated performance
indlcators and would also to facilitate accountabllity during projectlr'

‘executiony

- A tmo;tiered‘committee svstem composediof:

. a DIPP Program Committee - comprising three ADM's, and respon51ble forr
policy,'overall progrmn management (with the - chairman having partic—
ular~'responsibility), establishing priorities, and overseeing the

negotiation and execution of large proJects,
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» DIPP Project Committee ~ at the DG level, responsible for approving
-projects in accordance with the assessments and priorities, period-

ically review the results of monitoring and control.
This committee structure would achieve the following:

- As’ a coummittee system, permit the integration of ‘a  number of

perspectives;

—- As a two-tler committee, it permits the questions appropriate to. each

level to be addressed to that level;
~ The Project Committee, in particular, would not supersede the judgements
of the staff regarding project characteristics but would, rather, ensure
that the staff assessments were well and consistently done; and would -
" ensure that additionmal sector, or other prioritiés, were fairly

represented;

-~ The Head of the Committee Secretariat could serve as the focal point for
program management with regard to'tracking expenditures and ensuring that
the selection parameter values were adjusted to keep the program within

budget. . This individual could perhaps be designated the DIP Program

Manager.

Within this sysfem, different groups of projects should “follow different

paths, as shown in Exhibit 9, opposite:
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EXHIBIT 9

POSSIBLE FLOW OF DIPP PROJECTS

"Normal Projedts" ' _ : Large Prbjects
From Project Assessment - Support to be
Scoring: ' ' Negotiated

(quick reaction)

‘Incremental . Non-Incremental
Satisfactory ' but Satisfactory
Score ' Score®

Loan

" R& Repayable
Grant  (50:50)

CA: Loan/Repayable Grant (50:50)
SE: Repayable grants

- %This score would be higher than for Incremental Projects
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- Large (ébove $10 million) projects should be treated differently, as in
practice presently hapﬁens. Such projects, Whiéh should number 0-3 pef
year, should take the following route:

. 'Preliminafy, but rapid, assessment at the ISB lével;
. Reference‘to the DIPP Program Committee;
i‘. ~Appointment by that Committee of a special team, drawn from across the
Department, and taking direction from the DIPP Program Committée;
.+ Preliminary negotiation by that team, leading to a Cabinent Memorandum
throﬁgh the DIPP Program Committee and ITC management;
e Negotiation of the project terms by the team, undér,Committee super-=

vision, on the basis of the Cabinet directive.

= In addition, if at all possible, such large projects should be separately’

funded, at .the departméntal or at the government level. If large
projects are not 'separately funded the DIP Program  itself will be

‘thrown off balance,'and an environment of instability ‘will be recreated.

~ The use of successively speedier pfocesses as between grants, interest-
free loans, and interest—béaring loans; this would give industry the

opportunity to trade-off between fast response and degree of support.

It is critically dimportant that the informatibn/data base system for DIPP be
greatly improved to support the more sophisticated.deciéioh—making envisaged.
To armuchfhigher degree than in the pést, the program will sﬁffer if - its data

‘base remains inadequate.

J
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VERTICAL SECTOR OR HORIZONTAL PROGRAM

Any system ﬁith the foregoing major characteristics‘would be capable ef‘effec—
tively delivering DIPP. Before selecting any one particular system, .however,
aAfundamental decision should be made as to the relative emphasis between the
vertical sector stretegy and‘the‘horizontal program strategy. If DIPP is to
be 6perated essentially_as a group of‘assoc1ated.but_basically independent
programs, each supporting a sector, then clearly tne delivery system will have

different features from one which supports an integrated single program.

ADDITIONAL MEASURES

Parallel Contract Processing

‘.
This study accepts, in the absence of evidence to the contrary, the creation
of an,ITClcontract'celi within the DSS organization in order to re&nee delays
in prdcessing contracts. If‘this recommendation is netfadOpted;>ettention
should be directed “to the parallei processing of the contract Awith. the
submission. At nresent Qver SOZ‘Of.formal submissions result in signed con-
tracts; there would not be a'great.deal of "wheel Spinning".if all submissions
were:immediately etarted_on the contract route,'perticularly if check points

were also included in the design .of the parallel routes.

Loan Board

Too many simultaneous changes.to'the delivery sYstem could be indigestible.;.

The Department might wish to conmsider atva later stage, the ﬁandling of loan

- .items under the following arrangement:
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A Loan Board cemposed of private sector businessmenjnot employed by the

DIPP firms;

- Votes aceorded to< individual firms vcorresponding to a 5-year moving-

- average of participation but withlyany one firm limited to 5% of the
votes; - |

{ The Board to administer a Revolving Fund which receives injections only
to allow,for,inflation.and an agreed percentage of "bad loans”.

4kThis Board woeld be motiyated, as representatives'of,the-DIPP eommunity,

to process loans quickly but would also know that if too many loans "turn

bad”, no more funds will be forthcoming.

We believe that further comments are in order on two particularly sensitive

. aspects of program design.

INCENTIVE/RESPONSIBILITY/ACCOUNTABILITY

- In our view the modified system would satisfactorily meet these three

.requirements.

- The current system runs reasonably well on current incentives. The
modified system would enhance these by increasing‘the identification of

individuals with projects whose economic performance would be measured..

- We have‘ identified the divisional chief Aas a particular ,focue  of
'fresponsibility. It. should be noted that 1f this .accountaﬁilit? is
imposed, then commensurate rewards (perhaps additional.merit pay) should
ibe available. Accouﬁtaﬁility‘shoﬁld be associated with rewards as well

as'penaltieé;
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- Clear responsibilities have been identified:
. 'ISB Officers and Division Chief - Project Assessment;
« Project Committee = Assessment Quality and Consistency;

« Program Committee = Priorities, Large_Projects, Overall Effectiveness

of System;

. Secretariat — Program Performance within Budgef.

MATRIX ASPECT

An associated report by the ﬁureau éf Mﬂnégement Consultants lays more stress‘
than the present study on-the.need to have a fuli matrix organization and,
specificélly, a ?rogram Manager. In our view, this 1s an érguable
proposition. We find it difficult to identify aspects of the pfogram, other

thén budget control, with which it would be practical to chargevthis position..

INCREASED RESOURCES

The changes suggested for the delivery system would not be cost-free. As a
rough estimate, we judge that the changes, if fully implemented, would cost in

the order of $1 million annually. With this program, however,"it can clearly

 be shown that the increased‘expendiﬁure would yield'cost—efféctive results in

the form of higher economic pay—off from projects. It would be worthwhile,
therefore, to sequke more administrative funds to'increase.reéources, even at

the cost of program funds.



- 103 - . " CONFIDENTTAL

IX - INTERPRETIVE DISCUSSION

REALITY OF DIPP ASSUMPTIONS

The burden of investing in défence equipment canvbe'ﬁade more acceptable if
thaf monéy is at least. spent at home.. DIPP originated_from a (then) new
approach to that goalyby:concentrating on the production for export of sub-
systems.and components and effectively tﬁis trading off against the production
by our allies of majorlsystems. A'major implicit presﬁmption was that the

overall Western defence market was a lucrative one.

A second assumption was that all Canadlan defence firms required support to

match the aid given to their domestic firms by foreign governments.

A third assumption for DIPP was that defence industries, almost by definitionm,

formed the cutting edge of - technological development and that ~these

developmenﬁs Would havé long term economic pay—offs.

A fourth, though 1qwer-keyed,"é33umption was- that an industrial base was

required in Canada for defence purposes.
This study casts some doubt on each of these assumptions:

+ The defence market is not a commercially lucrative one — and, in fact, in
. its volatility creates distinctive problems;
~« Canadian firms in‘thefcurrent circumstances, do not require universalA

: matching sdbsidies;
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- To the extent measurable in this evaluation, the economic benefits

derived from the spin—offs from the DIPP projects: do- not appear

significant; but, more fundamentally, we would judge that DIPP does nbt

create a disproportionately large ﬁumber of spin-offs compared to support
programs in other areas; |

. ﬁith regard to the fourth assumption, that an industrial base is requifed
in Canada for defence purposes, it does seem ﬁhat.the importance of this
factor as é component of the DIPP decision making process has become

eroded.

The risk dimension in these project decisions has, of course, also been a

theme and one which the study supports.

. FEATURES OF A RE-ORIENTED PROGRAM

In view of the current emphasis on economic benefits, the study indicates that

although DIPP has not had a positive pay—off rélative to the 10%Z norm, changes -

in program philosophy and design could yield a higher economic return.

The measures to bring this about have'bgen identified:
+ A broader program for ﬁigh technology industry as a whoie - in which
defencg industries would be included;
. Much more emphasis on the use of mature technology: ' more commercial
benefits,.less teéhnical ”glamdur";
. A program design in which support is given in a manner which minimizes
" the distortion in normal business decision—méking: do not entice firms

into projects; rather, make it possible for them to make their own way.
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To these measures should be added an underlying theme: emphasize and support

marketing. Cleafly, there must be a balance between technical capability and

marketing éapability. At preseht, the technical side is too heavily weighted.

AN INTEGRATING PERSPECTIVE

At the risk of beiﬁg fepetitious, it mayvbé helpful to draw certain of the
findings of this study together by noting that the study could be interpreted
as supporting the use of a "Japanese" strategy for industrial growth adapted

to Canada.

- It is not,negessary'to start with basic R&D; the efficient production and

exploitation of mature technology can be highly profitable;

"~ Concentrate on civil indﬁsfries and possibly within these industries on -

those segments for which other countries are not providing high levels of
support or for which Canada has a natural advantage;

- Avoid a decision-making apparatus'&hich creates the distortions which can
result from "free money";* | |

- Give ﬁfoﬁéf'emphésis}éo;tﬁe identifica;ibn,-develOpmént, éné‘Satisfaétion

of market demands and marketing requirements. -

]
;

It is noteworthy that the Canadian aerospace'industry‘é whose DIPP projects
were generally economically worthwhile - has evolved a strategy not dissimilar
to ;hat advocated here; there is. emphasis on ci#il.projects;,the technology is

reasonably well proven, and there is considerable attention to marketing.

*These points are elucidated in Appendix F to this covering report.
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TECHNOLOGICAL SPIN-OFFS

The question of the technological spin-offs from DIPP and the economic value

of these spin-offs is worth additional comment:

- It must be acknowledged that such spin-offs are difficult to track;
certainl& the firms found it so, althouéh they< expreésed an almost
intuitively-held belief ‘that “theré_ was - something there”. This
difficulty of identification is, in a sense, negative evidence but not
overwhelmingly so:

= The evidence from the technical experts was that é residue of knowledge.
and capability did result froﬁ DIPP projects; |

- From the evaluation perspective, hOWeVer;- we éould identify only an
estimated .518 million ('698) as an additional. economic feturn;\ a - sum
which would not substantially alter the thrust of the findings; :
= Qur survey of the literature éhOWed that no program design has been found‘

which is an efficlent source of spin—offs. . The evidence>is, rather, that
the almost rgndom nature of spin—-offs means that a wide variety of
programs Awifh a cerﬁain- level of activity/fuﬁding'4will have thé same’
expected yield; o
- = Qverall, thén, the tedhnblogical rationale for DIPP as a partiéular type
of program is not ﬁell founded but-if is likely Ehat anyrtechnoldgicali
industry support program will result in bonus technblogical developments>
over an above the immediate project payoffs. |
- Beyond.thése points;»theré should be’ little déubf that there: have been
DIPP investments whose prime objective was to support a Eechnological

‘capability - the maintaining of the de Havilland design team may be a
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case in point. These Iinvestments were often successful 1Iin these terms.
 The pursult of this goal cannot be criticized given the diversity of

- views on the goals of the Program and given the directive requirements.

OTHER "SPIN-OFF" EFFECTS

The'argumént could be made that the corporate funds "freed up" by DIPP funds
in the non—incremental projects have not been sufficient ‘allowance for in the

economlc analysis.

The evaluation has treated this point in the following manner:

~ The alternative use .of funds has been credited with the 10% average

L4

return for the economy as whole, since it is reasonable to assume that

- these funds. are likely to be put to use somewhere in the economy as a

whole. *

- If 1t 1s judged that this ;ssumption 1s too "coarse”", then the next
appropriate level of wusage would be the high-technology segment of
industry. Here, both thevgeneral evidence and the evidence from a study

of Pratt‘& Whitney indicate that the réturn is below 107Z.

Beyond the methodological approach stated above, 1in practice the unit of
analysis .(project, diviéion, or’éorporétion) was chosen so that each boundary
enclosed the very large bulk of the flow of DIPP funds, i.e., the unit was, to
the maximum extent possible, coherent and self-containéd. It is of interest
that three of the major cases — Pratt & Whitney, Microsystems International,
and Canadian Maréoni ~ the unit was either the entire cbrporation or a

complete division.
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A final point regarding the accuracy of the ROI ~level as an o%erall

representation of economic performance is that there are balancing factors in

"both an upward and a downward direction. As noted in the report, some

spin-offs may not have been fully captured. In contrast, certain economic

assumptions were generous. In our Firm's opinion, a reasonable balance has

‘been struck at the 7 %% level.

GOALS

It should be reiterated that, in line with the ;emarks regarding the
technological'objeCtive and those in the Program Delivery annex, the views
held. by program officers régarding program goéls were honestly and openly
held. Their Vieﬁs should not be.criticized on the basis of divergence from
the program directive. - Our evaluation of the program indicatesv that the
current program directive permits a fair range of interpretation as to program

aims.

 TRANSITION PROBLEMS - ‘ . © ' -

We recognize that any ré—orientation bfiDIPP,— and sPeéifically from defenca
to a broader mix - will cause transitién problems for the current group of
DIPP firms‘Asince,  on the‘-average,_.théir éupport vwill be_dilvutedf
Neverthelesé, we woﬁld also note that: - . |

.= the. pace of transition is subject to determination by the Department;

- if'such a transition is to be made, the‘currently higher demand from the

U.S. market. makes the preéent an auspicious time to do it.
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Related to this last point, we must acknowledgé also that there is a strong

échbol of thought which holds that the recent increase in U.S.. DOD

procurements will bé longFlasting; to the point that this market - contrary to
our historically baéed observations — has now become attractive. ' This may be
frue; we have reservations regarding the continuation of a markedly higher
procurement level, but the final judgement on this topic must come, from the

Department.

RELATTIONSHIP TO INDUSTRIAL SECTORS

Theéfindings of the stétistical analysis and of the marketing'étudy regarding
a broader program are mutually reinfofcing. Many of the probleﬁs»now faced by
the Canadian DIPP firms in the defence area, ’e.g., the need to rely on
.eprrts, the existence of only a small number of customers with highly

volatile demands, the absolute exclusion from certain marketé, and the need to

rely on the éxperience and requirements of non—Canadian.entitiés, would not

exist for high technology firms serving Cénadian civilian customers,
particularly those in the resource areas. If it is accepted _Ehat import
-replacement is equivélent, if?hot'préferaﬁie, to.e%ports, then the support of
such high technology"firms offers theﬁ’prospects ‘qf ecdn@mic benefits both

Vabsolutely and in terms of the export/import dimension és well.

In the ' cost-benefit analysis, additional benéfits' have, of course, been
ascribed to foreign sales for the reasons discussed in the rcost-benefit
méthodology (CAE Case, Annex IA). Import replacement would, however, yield

the same additional (foreign exchange) benefits as export sales.




- 110 - CONFIDENTIAL

Whatéver changes are made to DiPP, we believe that a carefully plaﬁned
communication campaign shodld Be undertaken to make it clear to potentiélly
interested firms just what the  thrust of the prégram is. The “Corporate
Factorsf section r;cords current - views of DIPP. » 'Eveﬁ with an unchanged
program, ﬁe believe that some of these criticisms and ﬁisconceptions_should‘be
met. For a modified program, this communication exercise would be even more
importapt. It should encompass progrém officers as weii as theAélieﬁfele S0

that everyone operétes from a common -base of knowledge and understanding.

A Renewed Research Program

It has been observed that:

- knowledge of the residual industrial research element in DIPP is minimal;
- practically no research is-@one within DIPP projects;

~ research projects may not be economically worthwhile in any immediate

sensee.

Nevertheless, downstream benefits from - focused research is a rgal

possibility. (This matter was touched on in the discussion of spin—offs.)

The Department. might wish to consider, therefore, ' establishing and/or

coordinating a program of activitiess:

IRAP (NRC) : . - perhaps somewhat modified to form a basic
industrial research program;
Industrial Deveiopment - a new program to bridge the research—to-pro-

- duction gap (including feasibility studies); °
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DIPP/EDP (Innovation) - programs designed to support commercially
viable production with an unambiguous economic

aim.

The point could fairly be made that a broader DIPP would simfly duplicate the
EDP (Innoﬁation) activity. It may very well be that there is a case for amal-
gamating the two. Our view,'héwever, is that while these two activities - a
broader DIPP and EDP(i) - would overlap, they would not be identical.  DIPP
should continue to be a program which supports projects at a higher risk level
than EDP. We have emphasized in this study low risk endeavours as having more
potential payoff; but we have also emphasized that risk is just one factor in
a project assessment. The challenge to a program like DIPP is to tread the
narrow path between being absolutely safe and taking unwarranted risks. We
believe this is possible and thatlin this role DIPP could be complementary to
a more éonservative EDP. In any case, a péncﬁant for bureaucratic tidiness

should not dominate these decisions.

It méy be worthwhile, therefore, to consider a modest ($5 million/year)
industrial research support and development program which would, if nothing

else, relieve the pressure from projects which are basically intended to yield

new knowledge and which might serve as catalysts for development within

vertical strategies.

RELATION OF FINDINGS TO OTHER STUDIES

It has already been noted that the participation in DIPP is a form of

selffselection which makes  its clientele an unusual group of firms. Our
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observations, particularly as they relate to R& performance, export

performance, or subsidiary relationships, are not, therefore, directly -

applicable to Canadian firms in general.

Other studies may,: on the other hand, ~have some bearing on our

recommendations. Specifically, in a broadened DIPP the possible reluctance of -
subsidiaries to export in competition with parent firms may become & factor

© which would have to be neutralized. -

WORTH OF HIGH TECHNOLOGY

It will be apparent that in this evaluation, the study team has accepted the

worth of supporting high technology industry. We have assured ourselves that

the changes recomménded would yield an economically Wérthwhilénprogram. We

have not tried to. establish whether a more radical change, for example, to

support medium technology industry, would be even more worthwhile. Our study "

. of the available evidence and literature did not, however, cause us to

challenge the high technoiogy assumption.

It should be underlined, nonetheless, that it has been "normal” industrial R&D

growth which the literature indicates as leading economic growth, not

government-led - R&D. We have tried to ensure that this "normal” industrial
activity occurs within DIPP . through - the-'_recommendations that the
decision-making processes in the firms remain as undistorted by government

support as.pbssible.l
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CAPITAL ASSISTANCE

CA projects’ have performed relatively well and: wiﬁh new criterila shouid
perform - better. Thefe 1s, nevertheless, some 1ack of clarity as to the
preclse operational aim of tﬁis component. Is it to supply the @ost advanced
equipment?  Is it to ‘supply equipment which will simply yieid higher
productivity? Is 1t - to supply equipment which»thougﬁ not‘advénced~may be
optimal commercially? The study has identified these various themes but has
not been able to determine sfatisticélly the relative merits of the individual
rationales. This is a topié which should be addressed and for wﬁich ITC is

likely to be the most appropriatevjudgé-

RELATION TO HOWE-MCFETTRIDGE FINDINGS

The Howe-McFettridge (HM) study is a major and oft—quoted étudy of DIPP. It

is worthwhile relating its findings to those of this study.

Briefly stated; they are in accord. The HM study concluded that every dollar
invested in DIPP yilelded more than one dollar in R&D funds. Our finding'was
similar in that thé R&D funds wefe, on the average, increased by more than the

DIPP grant.

STABILITY OF FUNDING AND LARGE PROJECTS

Thé,study has commented on the attraction which envirommental stabiiity has
for qommerﬁial firms. . This 1is particularly true of funding; quité

understandably,‘they 1ike to be assured that funds will be forthcoming. One
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means of doing this is to define projects in terms which encompass a séries of

related projects rather than considering each -one independently in
succession. On the other hand, such an approach raises the question of the

point at which the (underlying) sequence of projects becomes non—incremental.

We do not believe that thére is any simple way of deciding what the exteﬁf of
a project should bé.
- This aspeét may very-well be é feature of the large projeéts and, as
such, a suitable topic for negotiation; |
-~ Even for projects below $10 million, this may be Sﬂgi area which 1is

properly subject to negotiation;

- The test in our view should be a firmfs. ability to demonstrate the-

©

national advantages of designing a large scope project. These advantages
may very well exist (for example, in the early acquisition of larger-
scale facilities than an initiation project might justify, but the onus

should be on the firm to establish this; however,

-~ Turning the question around, each DIPP project should be commercially

viable in itself and not undertaken as a support-for another activity..

In .defining projects in this . way, the question =~ of the

-incremental/non~incremental "breakpoint"” must be considered and allowed for so

that dnnecessary support is not continued. This would involve identification
of the point at which the project is no longer incremental. The breakpoint

would be a matter to be determined in the negotiatiOns...

This topic also affects the wholé,question'of Large Grants/Adequate Funding.

Many of the projects which have been studied have certain characteristics in
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common. These are:

t

a éontinuing series of projects;

t

large grants;

a large firm;

~ location motivations for foreign firms.

Due to this overlap in characteristics, it is not possible with these data to

definitively differentiate between some of thé potential causal-

factors leading to economic benefits. We have judged "Adequate Funding" as
providing the best interpretation, but it is only an interpretation and not a

robust one.

The whole topic of how to define and handle large projects (which may consist
of what were formerly sequences of projects) so as to attain maximum economic

benefits in an efficient manmer is one to which the Department must devote

particular study and attention. We recommend that it be given high priority.
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SUMMARY OF MAJOR FINDINGS

The program‘ has contributed to an . agreed defence objective; this

objective requires clarification and restatement to reflect present day

circumstances.

The program has contributed to the lmaintenance of technological

capability; this evaluation has not, hbwever, ‘fuily' measured how this

capability translated itself into substantial economic benefits..

Overall DIPP has yielded an NPV of $61.1 ﬁillion ('698), for an ROI of

10 3/4%.

- Considering only - the incremental projects, DIPP has ylelded an . NPV of

$=96.6 million ('69$) for an ROI of 7 1/2%.

The economic benefits tend to be depressed by projects which were defence
oriented, entailed high (commercial) risk, "and embodied the "leading

edge” of féchnology. ' . o

DIPP can be modified to positively support the economic rationale by
giving greater weight to projects which are civil-oriented, embody mature

technology and entail lower (commercial) risk.

The current DIPP .delivery system can be modified:'to support a

cost~effective program.
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X — RECOMMENDATIONS

MAJOR RECOMMENDATIONS

-~ Broaden the program to make it a "Technology Industry Productivity_

Program", with an emphasis on commercially viable projects.

- Based on the evidence of the past, maintain the overall "steady state"
funding at at least the current level (for a broadened program) but

transfer 20% of the funds from grants to loans; support large projects

frbm other funds; re—examine the funding level in the 1light of the’

" experience with a broadened program.

—~ Based on the assumption of the continuation of the. "steady state",

maintain the CA/SE funds at current levels.

- Use a two—step selection process, with the first stage looking for high

NPV and the second stage looking for incrementality.

- Develop the proposed project scoring models for use in the process; these

- models would give particular weight to civil and mature technology

: projegts which are well funded and in which ﬁarticular_attention is paid V

to market analysis.

- — Examine the credtion of a family of technology industry sﬁpport programs.

- = Be wary of projects in which government has to push industry to

.participate.,




ROBUSTNESS OF RECOMMENDATIONS

EXHIBIT 10

RECOMMENDATION

BROADEN PROGRAM
LEAVE FUNDING
LEAVE CA/SE FUNDING

DECISION PROCESS & SCORING MODELS

INCREASE MARKET RESEARCH

MODIFY DELIVERY SYSTEM

ROBUSTNESS -

HIGH
HIGH
LOW

MED TUM

HIGH

MEDIUM

CONFIDENTTAL

Process is highly
robust but . para-
meter values less
80.%

* Amongst causal factors Risk, Mature Technology and Civil are highly robust;

adequate funding is low.
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~ Increase government-supported market research to decrease risk and .

improve economic performance.

- Modify the program delivery system in line with the new‘approach and, in
: pafticular, formﬁlate a program directive which clarifies the program

goals.

CONFIDENCE LIMITS

At various points in this report, we have given thé statistical evidence that
supports“certain of the findings; in others we have indicated where we were
bringing judgement to bear to support a finding. _Exhiﬁit 10, opposite, links
thgse ;ndicaﬁions with judgements on the sensitivity of associated

recommendations to yield estimates of the robustness of the recommendation.

Thus, even if a finding has only relatively low confidence associated with it, -

if the recommendation is insensitive - 1.e., carries little chance of an

adverse result even if. the finding were incorrect - the recommendation could

be viewed as robust.

,Note' that the sensitivity and adversity have been judged on the basis of

economic and political comnsequences alone.

The .recommendations which have been made are based on our best estimates of
the facts regarding the program. They could be made more robust with more
work, but, in our judgement, additional work would not radically change the

major thrust of our recommendations, even for those with low robustness.




DUE DATE

10 1987

2010

1988

¢ 1983

N D 1989

£ 17 1989

41990

1950~

| 1991

201-6503

INDUSTRY

CANADA



CONFIDENTIAL
CONFIDENTIEL



