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Introduction

For the purposes of this paper, 1t will be assumed that
the Defence Research Board is expected to select its prograims
and conduct its affairs in such a manner as to further the

defence of Canada, and that this function of defence is t

S
-
&
-~
i)

interpreted broadly, so as to include not only security against
military acts of foreign powers, but also security against non-
military threats to Canadian sovereignty, security against
dangers originating within the country by dintentional human
actions, and security against natural dangers from any source
whatever. And, by a further extension, since ecconomic strength

and social cohesion are essential for the maintenance of several
&
ets of national security, it is not outside the Jegitimate

.[f_‘

e

I's

responsibilities of the DRB to make a contribution to national
development.

The same set of responsibilities apply to the Canadian
Armed Forces, and DRB must conduct many scientific activities
in support of Armed Forces programs. It will be assumed that
a substantial proportion of the DRB program will continue to be
designed for support of the CAF. However, it is quite probable
that opportunities will present themselives for scientific
research on means to counter some of the non-military threats
which would be well-suited to the capabilities of DRB laborator-

ies but not immediately related to programs of the Armed Forces.

ats to Canadian security fall within

r
the responsibility of departments other than the Department of
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before purchase and in operational research after it is in
service.

DRB has been supporting the CAF in this type of activity
which we have categorized as the “primary defence roles" for
twenty-five years. It is dmportant and it must continue.
Improvements and even major reorganizations are possible and
should be sought. However, the purpose of this paper is to
identify areas for major new initiatives for DRB. It is prob-
able that the main opportunities for major new initiatives will
be found in other areas, which we have Tabelled as “secondary
defence roles"

A serious policy decision faces DRB, the CAF, the DND
and indeed the Canadian government, in regard to the degree to
which the ef
exigrna1 security should be emphasized in favour of the second-

orts in support of the vrimary defence vrole in
b 1

ary defence roles of internal security, sovereignty and nati

ional

[

development. The major crises in international security come at
Tong intervals, and there seems to be a feeling abroad that there
is never going to be another. Students of history are likely

to be skeptica] of this optimism, and even to ask whether pre-
paredness may not be the best means of preventing crises. How-
ever, if it is not felt that external security reauires as great
attention from the CAF and DRB in the seventies as it did in

the fifties and sixties, it m

ay be possible to divert some of
the effort into the secondary roles. But the prudent policy

4

would be to select areas where the training and equipment of

N

the Armed Forces and the resecarch and activity of the scientists

8]
W

would be useful for the secandary roles without great changes,
and where the personnel and equipment could be redirected back to
the primary vole without seriocus loss of efficiency or time should

circumstances so demand. In a sense, this would amount to putting



a portion of the CAF and DRB "in reserve'. 1t would be an
active reserve, useful for internal security, sovereignty
and national development. It might reguire some retraining if
it were "called to the colours” again, but this could be mini-

mized by an appropriate policy of personnel rotation

There will be those who will raise objections to label-
Iing diverted resources as a "stralegic rescrve", They will do
so on the grounds that in true Parkinson tradition the secondary

0

rotes will assume increasing importance, and that

e isolation
of a proportion of DND rescurces from primary roles will become

&

as permanent as the income tax system which, as we all know,

W

started as a once~only emergency wmeasure intended to be abandon-

ed on the return of normal times. To those skeptics with tong

memories, one should point out that in th

- &
Case 01

o]

Defernce
Scieence, it may not really matter whether diverted resources
return in their original form to their sources or not. It is
far less dmportant that temporarily-diverted resources return
to origin on every upswing of the Defence pendulum, than that
they not be liquidated on the downswing. The important thing

is that they should rewmain in being, to help form a broad base
for the periodic built-up phases which soeoner or later become
necessary.

An example of this principle at work -- in our own
department in our own time -- is probably worth citing. The
Royal Canadian Navy, when i

€2}

t was still a younger organization
that DRB is now, encountered its nadir between the two Horld
Wars, and was threatencd almost with extinction. Yet, at that
point, the CNS of the day embarked on a plan such as we are
now cgntempi&ting tor DRE. He sought and won approval to
create a Naval Reserve -- the RCNVE - and allocated some of
his precious sharp-end resources to it to make it viable‘ By

the tTime the second war began, the RCN had managed to acquire



and man onl ¥ six destroyers, as opposed to whatever larger

number it could have had in the absence

fL‘

of the "wavy navy"
burden. And the proponents of a high teeth-to-tail ratio
were of course proved right, in & way, because at the onset
of war these inland resources were not vepatriated en masse
from all over Canada to the coasts. On the contrary, the
‘wavy navy' grew and grew until it outnumbered the permanent
force 50 to 1, and it developed into a highly effective anti-
submarine force. The actions of the CNS who took such a
courageous step were thus vindicated beyond all shadow of
doubt.

With this thought in mind, the suggested new initiatives

for DRB attempt to identify activities not unrelated to the

ol

primary defence role, so that the people and laboratories
could return to the primery defence role without too serious

an hiatus.

A case for the transfer of a portion of the effort of

e
the Armed Forces and of DRB to these secondary defence roles

(3) .

is developed in Appendix A, extracted from a recent DRAE
Report . Such a transfer o

f efifort would be consistent
with the guidance provided in “"Defence in the 70g"

Extension of Existing DRB Services to Otheyr Departments of Govern

me

o
Y

Certain types of research that DRB now performs for the
Armed Forces could be useful with very 1ittle modification to
certain other government departments, and some that they could
do could be adapted for defence applications. Examples would
be identification of air pollutants for the Department of the
Envivenment, monitoring of safety levels of radiation, air or
water pollutants, or poisonous materials in edible matter for

National Heatth and Welfare, Departwcnt of the Envivonment,



and Consumer Affairs, various types of marine research for
the ships of

the RCMP, Coastguard, Fisheries Services, or
Department of the Envivomnent, application of devices for
communications, surveiliance, or detection of intrusion for

the RCHMP. Operational research of the type that has proven

so useful in field demands of the CAF should be easily applic
able to the Coastguard and the RCMP, as should systems analysis
of the various methods of replacing or dmproving equipment

.

In the area of medical research, an arrancement has
alvready been made to shere the facilities of the former DRB
medical and psychological Tabevatory with civil users, in the
new Defence and Civil Institute of Environmental Medic
many respects the suggestions in this paper constitute an ex-

tension o similar arrangements into other spheres of S activity.

system fAnalysis for Decision Makers

Almost all of the good planning and analysis that is
done in DND 1is within the confines of individual programs to
develop one entity: a new infantry battalion, a new aircraft,
a new logistic system:  When the planning and analysis of the
program has been completed, it usually represents an efficient
solution to the problem posed, in that it is unlikely that the

same gereral capability could be provided much more cheaply in
any other way. '

Wheve planning and analysis is lacking is in the systematic
assignment of programs to be analysed, and in the choice among progra:

to be approved. It is often more difficult to determine whether we



reaily need a rew infantry battalion, o new aircraft, or a new
logistic systeim than it is to design a good one. And, if we
can't afford all three, it is extremely difficult to establish

a basis for deciding which one to abandon.

It may be that & concentrated effort to apply systems
analysis to these probl@ms of choice (as opposed to problems of

design) would not prove of great value to the decision-makers

But it could be tried. 1%t would be necessary to assign the task

¥

to a competent group several months before the decision was required.

There is no hope at all of having an adequate analysis generated in
the last few hectic days between presentation of a designed prooram

and decision as to whether it will be approved or disa pproved.,
To quote Aurelio Peccei:
Yoo it is dmmensely more important to determine the
intellectual and organizational processes by which
correctly to sel objectives, define strategies, reach
decisions and act on thew, than concentrate on the

solution of any individual problem or problems.”

A paper recommending an increased activity in policy
analysis, with the object of designing the defence program with
reference to the Canadian industrial, economic, and social envivorn-
ment is included as Appendix B.

Forecasting Dangerous Changes in Canadian Society

A number of books are appearing at the present time des-
cribing the rapid changes in modern society and the extreme danc
sociated with these changes if their approach is not recognized

end plans made for appropriate reaction.

A few quotations will indicate the type of warning:
“The fact is that the onrush of change has become so

drastic that people are utterly confused as to what
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“Many of the component systems ave constantly
che threat of major breakdowns, even
destruction. The main direct or indirect cause
of this state of instability is accelerated and
uncontrolled technological progress. The con-

sequences -- destabilizing and unpredictable -

H

of serious disvuption in any major system
seriously affect many other systems and the

entire macvrosystem."

"Recotrse to crisis management -~ a procedure

2]
O

frequently adopted that there are now specialists

Y

in this field -~ is often wade imperative, not
because from time to time the unforescen or the
unforeseeable occurs, but because pecople had not

w(9)

nst foresecable developmaents.

prepared in time aga’

"How shall we behave in the face of this difficult
choice of historic paths, it is not easy to say.
Whether in the end we shall vemain passive before

the enveloping changes of history, or attempt to

adapt our institutions so as to winimize their impactﬁ»
is a question whose answer inevitably involves sub-
jective biases.” (10)
“Theve ave, after all, great traditions of respon-
sibility and social flexibility in America. In them
there may yet veside the impetus to seize the historic

possibilities before us, and to make those changes which

nay be necessary if the forces of history are not to

sweep over us in an uncontrolled and destructive fashion.
But it is useless to hope that this will happen so long

as we persist in believing that in the future toward

which we are blindly caveening everything 1s "possible",

ol

1

or that we can escape the ultimate responsibility of
t - .

(1)

defining our limits of possibility for ourselves.”
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"One source of turmoil in the years ahead will be mal-~

functicns in the social and physical environment that
Tead to a reverberating set of adisruptions. More urban
ghetto riots. Or & prolonged national strike of public

{

‘ger-scale version of &

service personnel. Or a la

¢

thalidomide~type tragedy. Or a showdown between mili-
tant black power and equally militant but better armed
(with weapons, Taws, and media control) white power. Or
500 million dead in one year from famine in Asia. Or
years of Victnam or follow-on wars with our population
polarized into those who are furious with the non-white

enemy and those who are furious with a deceptive and

manipulative executive branch of government. In addition

to disruption arising from accumulative sets of circum-
stances, there will be those sudden disruptions -- mas-~
sive accidents -~ that in some sense are *the result of
balancing costs against risks but which still have a
more "eccidental" character to them. An inversion Taver

-

over New York that kills 20 thousand people. The first,

TN

0
second and third crashes of oUU-passenger jumbo-jets.

€£

i

A regional electric power failurce that lasts tong enough

to disorganize vather than Jjust slow down a city -~ a

power failure that occurs, say, during a hot, racially

tense summer. The accidental detonatio ?f a nuclear
/

weapon in a heavily populated reﬂion.”(

These examples refer to the USA, but similar possibilities

exist in Canada. Although not defence problems in the narvow sen

U")

’\

<

of the word, they can be described as dangers to national security,

. not only because of the direct losses that can he inflicted by a
disaster, but because of the predisposition of certain sectors of
society to build up concern and protest intc a "cause" becoming

itself a threat to public order and satety. And associated with

these real dang

lex)

'rs there is an increasing pressure of public opinion
beginning to develop an increasing dislike and distrust of defence,

“of technology, of industry, and of goverwment, sicne i1t identifics
those as the source of the threats.
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ikely to pose threats to national secury ity will need to
gst its members people with many different backgrounds,

i

ability to contact and obtain advice from appropriate
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science. But 11t would probably be wise to de-emphasize
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to “science” and "scicntific discipline™ and refer

esearch, study and analysis.

As Peter Drucker has said (

“Now we are increasingly ovrganizing knowledge and the
search for it avound areas of application rather than
around the subject areas of the disciplines. Inter-
disciplinary work has rapidly grown everywhere these

last twenty years. The many institutes for area
studies, whether of Africa, of Russian, or of the modern
metropotis, are examples. They bring together men from
all discipiines, “anging from ecoenomics to phsychiatry
and from agronomy to art history. Increasing?y such
inte lS‘?P!ZH(!V work mobilizes the energies of the

university and determines its directien,”

Im his study recommending an Institute for Research on

~

icy for Canada, Ronald Ritchie visited a considerable

public policy research institutes in many countries.
(14

A multi-disciplinary staff is the hallmark of work
of the post-Horld War 11 institutions surveyed,
perience of operations research

Butlding on the ex
Td War I1, Rand Ted the way with its

teams d
interdisciplinary approach, but it is emphasized also

o

by the Urban Institute, the lastitute for the Future,
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Stanfoerd, the Hudson Institute, the Institute fTor
Defense Analyses. the Munich Institute and, to a
stightly Tesser degree, Resources for the [Future.
Multi-disciplinary staffs usually combine economists
and statisticians with lesser numbers of political
scientists, sociologists, historians, and mathemati-
ctans plus, on occasions, specialists in Taw, public
administration, physical and life scientists, engin-
eers, town pianners and architects. Rand began with
physical scientists, engineers and mathematicians but
very early began to add a cuatified staff of social
scientists together with a few specialists in the

H

humanities.

If DRE undertook to contribute towards the staffing of a
undertake studies of future problems in Canadian socicty
0 posc agangers to security, it would be able to find many
arsonnel internally. fhe Defence Research Analysis Estab-

hos analysts, and there WQuWG pe a need for several types
cal scientists and engineers to examine problems such as
erability of future society to cleverly planned sabotage,
s of clectric power through natural disaster. If the

1

re to undertoke studies {or othev departments as well as

could perhaps borrvow personnel from the client department
cessary.  However, a serious venture into this type of re-

ould certainly requive a number of social scientists.

Regarding a change of emphasis away from physica1 science

act frowm the

-

<

tr
. . : N (15)
f the Senate Committee on Science Policy:
"For the 1970s atleast, the traditional allocation of
Canadian government funds for curiosity-oviented basic

tgnored and the situaticn of the

[l

resecavch should

'
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b

social sciences and humanitaries should be treated ac

o

an emergency. Rapid progress should be aimed for. The

w
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DRB should invest the effort now. so that it caen be at
the forefront for the useful applications teo be expected in the
future.

nological Assessment

ing given, in the industrialized

world, to technological forecasting, although most of the claims

that successful techniques have been mastered vemain unsubstan-

tiated.

Much of the move responsible protest and public concern
being expressed oveyr such activities as commercial supersonic
aircratt, the building of large new airports, the spread of
super-hic

hways, the diversioen of rivers, industrial pollution

of air and water, dangers of nucliear enerqgy, pesticides and

automobile exhausts can be described as "technology assessment".

o]

N
To quote two vecent authors: b

"Technology essessment may be defined as the systematic
study of the effects on society that may occur when a
technology is introduced, extended or modified with
special emphasis on the dmpacts that are unintended,
indirect and de1ayed.“(}/>

"Technology assessment, in the sense now coming into
vogue, would focus on more than just the direct or
rimary effects which traditionally are the ones

3 N

that have been subjected to intensive study because

v

they are the direct objectives of the technology.
Technology assessment would scrutinize {in addition
te the primary effects) the interactions, side effects,

by-products, spiltiovers, and trade-ofis among several
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effects. they are unwanted, they can

olted

]

ed early in the

Forss
i

ects are likely to be more

he Tirst-order effects, and to require more

working to accomplish the first-

aven able to undertake this

he probable conseguences that
{

gevermment.,

Canadian industry, emphasized 1in

and other veview bodies,

from the

basic knowledge

~

through the stages of

research and development to the prectical application in the

form of manufact

processes
as "innovation".
ernment

mental research

Consider

groups

assessment, and

by Canadian

Taboratories, on

to undert

ure of new products or the mavketing of new

industry. This is sometimes referred to

The Canadian failure is often blamed on gov-

the grounds that they emphasize funda-
) J

rather than practical application.

1

ation could be given to the formation of DRB

ake technolocical
all of the

forecasting and technology

DRE Taboratories should be alert

difficult

the responsibility

applied
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to make sure that opportuni or technological transfer are
exploited within Canada. A171 these activities have significance
Tor national development, and for security. However, it is
probable that the great preponderance of use would be outside

of the DND and the CAF, with the most intercested government

depasrtment being Industry, Trade and Commerce,
Y

It is suggested that technelogical forecasting and
technology assesswent should be among the techniaues and
activities of the group engaged in forecasting, planning and

analysis, and that the results of their vork be made available

to another group engaged in the collection, collation, analysis

and dissenination of information. The DRE Taboratories should

give more attention to technology fransfer whenever they come .

in the course of their normal rescarch program, upor knowledge

o~

or technigues with potential for industrial exploitation. The
; .

[}

\7
A
7

Py

<

~

o
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.

s}

taboratories should also provide assistance to industyry on
reguest.  DBut it s net recommended that DRB identify any one
of its own establishments for the sole purpose of technological
forecasting, technology sssessment or technotogical transfer
Further reference to technological transfer is to be found in
Appendix B.

Collecti

zth Co lation, Analysis
and Dissemi

s
by Eey T N [P T
wation of Information

The quantity of finformation beinyg generated by resecarch,
by statisticians, and by technology is prodigious. Unfortunately
the quality of information ezsily accessible to rescarchers,
planners and critics is not always very high. And in many cases
where advocates are attempting to urge their own point of view
a strong bias is applied in the selection of information made

availlable.
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Given the complexity of the issues, and the rapid rate
of change in them, and given the assertions of cach
source that it has the fuil and balanced picture, that
its Yexclusives™ arce the true and full ones, the task
of differentiation, discrimination, and integration
will become steadily more intvricate for those who

| . : (19
seck to know and to act on what they know."® )

systemetic and purposeful acquisition of infor

mation

"

ce

and its systematic application, rather than "scien
or "technology", are emerging as the new foundations
for work, productivity, ana effort throughout the

The Defence Scientific Infermation Service has
foas a leader in the field of information technology

o use of computer and i

ormation.

technigues, t

o 4 and co inf If 1t

d its inTormation field in cevitain of the social
its services availablte to a lavrger group cof
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is organized

were
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users worlking on problems of national security, it could be of

immense value to wany departments of government and to researchers

outside the government.

Another information service which could be rendered to

community has a re&ponsibﬁlvty to Toster public understanding
of the scientific aspects of imvortant issues. It could be

arcued that such a responsibility need not rest with government.
However, there are vecent examples of mislecading or partial pre-
sentation of scientific facts which have been used to support

opinions on guite significant

ce issuves such as the danger
of nuclear testing or of rescarch for defence against chemical

or biological warfave.

When an important sublect depends for its oper under-

standing on cemplicated, ohscure oy uncertain dataﬁ it would be

the public at large depends on the assumption that the scientific

o public service to provide explanations and scientific interpre-

ation in a Tactual and objective manner. s dissent becomes
tation in a Tactual nd ohjec manney Rs issent becomes

more acgressive and mischievous, the need for such a service

3

will dncrecase, and There may weW? be instances where relecase of

well-written explanations before a decision is taken will fore-

stall uninformed and destructive protest.

This could be an ideal task for selected scientists

accepting ecarly retivement from full-time work with DRD

3 o 1 ™ . X (2
Undersea Studies anohOceanmnnqwneerﬁqg(ai)
The last half of the Twentieth Century is likely to be

described in future history beooks as the "Discovery of the Bot-

tom of the Sea". 71% of the earth's surfoace has been considoer-

ed to be sea surface. in a few decades it will be considered



to bhe seabédg with the water affording certain obstacles to

its convenient exploitation, to be overcome by techrology quite
simple by comparison with thet required for space travel. Of
all the fast-moving technical progress in oceanology, the most

spectacular is related to means of exploring the deep sea and
the seabed. Such exploration will include prospecting for oil,
gas and other minerals, but also the study of marine life, the

conditiens in the sea, and the topouraphy of the seabed.

Among the new devices for exploration, there are deep-

diving submersible vehicles, underwater living quarters, and

systems for free divers to operate for long periods at ever-
increasing depths. There are new instruments for surveying the
bottom, using such wmeans as photegraphy, television, sonar and
corers to bring up samples of the botiem. It dis now possible

e e

to navigate with very great precision.
&

It ts not possible at this time to forecast which dis-

fend

coveries arce Tikely to have the greatest economic importance.

4

However, a Tist of minerals that have been taken from the seabed
with profit in the past include coal, sulphur, sand, gravel,
oyster shells (for Time), phosphorite nodules, manganese nodules,
and diamonds.

The commercial activities on the seabed are likely to
be most profitable in shallow water and close to shore. It is
expected that the underwater deposits of valuable minerals are
concentrated on the Continental Sheives. Canada is adjacent to
a lavger area of Continental Shelf than any other country except
the Soviet Union. It follows, therefore, that we have a strong
interest in prospecting for ©il, gas and other minerals on the
scabed, and in conducting exploration of the waters adjacent to

our coasts.
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The great commercial interests of the deveioped countries
are encountering increasing restrictions to their freedom to
exp1oﬁt undeveloped territory abroad. With the sudden new
opportunities for profitable exploitation of shallow water, it
will be very tempting for them to initiate a new (albeit a sub-
narine) era of colonialism. If many millions of hitherto un-
claimed and unexplored square miles of earth's surface offer
prospects of commercial profits and strategic power, it would
be contrary to all experience of human history to suppose that
the adventages and riches are going to be divided up by quiet
Tegal agreements, without quarrels and threats, if not the actual

use of force,

Some of the suyg Tegal principles for Jurisdiction

on the seabed, which weuld award ts of exploitation to
the owner of the nearest land, could turn insignificant islands
into importaent maritime povers. Horeover, if the operation of
mititory submarines or submarine detection systems shiculd come
to depend on installetions or depots on the seabed, some possibly
permanently manned, then certain submerged scamounts and under-

\J . J

water ocean ridges could assume consi

[

ierable strategic Importance.

Snecial problems in {(or even possibly special advantages
i i J

for) the explovation of the seabed will be experienced in those
regions where the sca surface is covered by ice. This pertains

to enormous reaches of Canadian Arcltic waters, but to only four

—

other countries in the north. wo of these are the USSR and the

USA, who are likely to have dominent influence on the determina-

tion of both the legal and technclogical problems.

It is clear that future develeopments on the sea bottom
are likely to have great significance for Canadian sovereignty

and national development. They could also be dmportant for
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done by their own staffs. Sometimes appropriate studies done
in universities or dnstitutes can be used. But there are
many occasions in which classified information is involved,
contect with other govermments 1s necessary, or in which the
results must be kept confidential so that it is not desirable
0

depend on work outside of government. And the staffs of

the concerned departments are so occupied with daily duties
and continuing responsibilities that it is extremely difficult

for them to be released for the considerable veriod of uninter-
rupted study that is usually necessary for & substantial piece

of research.

It would be possible for DRB te provide a group quali-
fied to perform strategic studies and other anslyses of inter-

()

national relations for various government gepartments.  Person-

nel could be bovrowed whon appropriate, and work could he
orgunized in universities or cther outside agencies by grants
and contracts when desirable. External Affairs and IT&C might

be able to provide some of the staff.

Even though there is @ huge volume of work to be done
in subjects such as the prediction of aress of international
conflict, formotion of new alliances or oppositions, or

opportunities for srms control, i1t is possibie that the majority

of the probleoms submitted to a successtul group would Tall be-
yond the description of national security, even in its broadest
defipition. In this eventuality it should be posiﬁbTe to arvange
for suitable participation by deparimente cther than DND and

External Affairs in the mansgement of the group.
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Defernce Economics

Although DND is cne of the Targest spenders in the
federal government, and although 1ts programs are very severe-
1y constrained by economic lTimitations, the Department does
not undertake or commission basic studies of the economics of
defence. But several types of economic studies could add to
our understanding of the true net national costs of defence
the effects of defence on the national econcmy, and the internal
structure of costs within the armed forces. Sample subjects for
study could be input-output analysis of defence activities,
conversion of gross costs billed to DND into veal cost to the

jos

Rl S
It

netion, effect of defence activity on the balance of payments,

development of dmproved cost models for the various defence

activities, development of methods of covrecting for year-to-
year Tluctuations and the effeocts of inflation in order to
compgare the leng-term costs of different activities, examination

of teeth-to-tail and capital-to-manpower ratios with comparisons

with other defence forces, and estimation of the value of military

research and development for the stimulation of technically

advanced industrial programs.

A fundamental weakness in Canadian defence planning
has been thet decicions have been sub-optimizations. That is,
instead of obtaining the optimum solution fer the nation, we have
been seeking the optimum soclution for DND, or, at a lower level,
instead of the optimum solution for anti-submarine warfare, we
have arrived at the best ship or the best aircraft. Sometimes
the optimum in-the-small 1s ddentical with the coverall optimun.
But the costs to DND are usually wreater than the costs to the
nation, and the best weapon system of the type may or may not

. Oy
1t

be the best answer to the reguirement. This problem extends

e

beyond economics, and DND is probably no more guilty than many

other departments



In addition to these economic an lyses, there are many

o

other types of study which could beo tabelled as "cost-effectiveness?”
or "cost-benefit" analysis, systems analysis, logistic analysis,
marginal analysis, or management analysis. Whether these are
labelled as economics , management, or by the names of specific
techniques, they can make a considerable difference to the
efficiency with which Yarge and complicatoed programs are designed
and operated. When dollars are scarce. any methods of making them

go farther can be valuable.

Summary

The Canadian Armed Forces and the Defence Research
Board have devoted most of their efforts in the past to the
primary roles of defence against external military threats.
During the next few years they will be veoouired

ty fer some

josd

N

e
o
-
e
o)
.
&
[ et
~

of their effort to the secondary roles of internal

oW

ecurity,
sovereignty and national development. DRB way be able to do
this to a greater extent than the Armed Forces and still retain
the capability to return to the primary defence role without
long dislocation or delay.

Many of the DRB activities and establishments can bhe

useful to departments other than ND, without Tosing their

D
capability to perform necessary research for the Armed Forces.

Some areas suitable for new initiatives for defence
research which could also be useful in the ¢ivil sector include
forecasting dangerous cf nanges in Canadian society, technological

forecasting, technology assessment, encoura gement of technolegical

[$9]

transfer, systematic processing of ftechnical information, correc-

tion of public misinformation on scientific matters, unde

('\
o

rsed
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Hypothetical New Lineup
ROC(uw“(h_ES‘\ﬂgJisl“vf"h

Defence and Civi

Without much more analysis of programs, activities,

organization and machinery for interdepartmental ceoperation
it is not very meaningful to suggest titles and roles for the

establishments which might perform the indicated functions.

[

However, to focus thovuuohts for redivection of activities
o

(RIS,

of the existing DRB institutions, a list of new names is drawn

up below, simply to suggest the flavour of a hypothetical new

¥

organization.

Defence and Civil Technoloay Centre DREV

including streng units for computer
fofiware and electronics

Defence and Civi] Maritime Laborateory DREA
including facilities for erorsea

studies and ocean enai

Defence and Civi] Analysis Centre DRAE

“-osystems analysis
-~ Operational rescarch
“-oeconomics and mana rgement

Centre for Canads an
Social Science Studies DRAE

[92]
ey
=3
o
-+
s
&)
¢
j&)
£

Defence and Civil Information Centre DSIS
Defence and Civi Avctic Centre ' DRED

Defence and Civil Institute for

Envirormmental MGdlC;ﬂt . DCIEW
Defence and Civil Corrosion Control Laboratory DREP

Defence and Civil Centre for Field Experiments DRES

-- dnciuding rescarch for tow-Tevel conflict
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There are, as vwell, guestions not vel univ ersally agreed

upon regarding sovercignlty and jurisdiction in the waters of the
Arctic and on the deeper portions of the continental shelf. These

include the right of passage bhetween the islands of the Arctic

Archipelago, the width of the territorial sea around Canadsa's
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