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The multinational corporation is a bold and
imaginative--and necessary--response of U.S.
business to the inexorable pressures of
international commerce. While the growth of
multinational investment should not be viewed
uncritically, the effort that it represents
to maintain our position in the international
commercial community should not be subjected
to criticism that fails to take account of
(today's) realities. . . . Rather than erect
barriers that can ultimately force U.S.
multinational corporations to become multi-
national corporate emigrants, we should bend
our efforts to ensuring that their activities
are supportive of broader national and inter-
national objectives.

Maurice H. Stans
Secretary of Commerce
June 25, 1971
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; Introduction
3

I,fhdy deals with the policy implications of international invest-
by American business enterprise, particularly the multinational
tions. It is the first part of a more comprehensive project
on the causes and effects of U.S. multinational corporate
t which was commissioned in August of 1971 by Secretary of
Maurice H. Stans. The project is being carried out under
rection of Assistant Secretary of Commerce Harold B. Scott.

%tinationa] corporation project is intended to provide, for the
time, a full quantitative description of the financial, commercial
loyment activities of U.S. international corporations at home
pad. Major responsibility for the data gathering and processing
ed for this purpose rests with the Commerce Department's Office of
s Economics, with a comprehensive and continuing "data bank" a
1 objective of that phase of the project. In addition, the project
rovide the materials and analyses required for assessing present
vernment policies in the international investment field and for
ing policy-Tlevel officials in the formulation of new policies and
s to meet the changing needs of U.S. international and domestic
e.

paper, prepared by the Office of International Investment, Bureau
ternational Commerce, is a first step toward meeting this policy-
objective. In anticipation of data to quantify and verify

-and counterclaims concerning the effects of multinational corpo-

1S, it attempts (1) to identify significant economic and commercial

in which public policies and multinational corporate investment inter-
'i't(Z) to describe the major policy consequences that flow from such
ctions.

fis.purpose, and with no pretension of exhausting the range of
ilities, the main policy areas discussed are: domestic employ-

7fransfers of U.S. technology, capital controls and the balance
ients.

~

these areas of Government-business-labor relations separately runs

of partial and erroneous conclusions, since the real effects of U.S
lational investment cannot be assessed without full comprehension of
1ying causes and possible alternatives. In this regard, critics of
National investment generally assume: (a) that foreign investment is
2r of corporate choice, not of necessity; (b) that the firm's domestic
and equipment could continue to serve existing and prospective markets;
c) that, if actually needed, new capital investment could be made in
ited States i

f nstead of abroad, with no appreciable effects on anything
“Perhaps profits ' '

T e i




Defenders of the multinational corporation, on the other hand, claim

the opposite: (a) that without compelling reasons of market penetration
or protection, no company would undertake investment and production in a
new country--a step that means moving from known to unknown costs of
production, physical plant and equipment, government regulations, tax
laws, raw material sources and suppliers, marketing and distribution
practices, labor force, management staff, banking facilities, etc.;

(b) that, in the face of a rapidly developing competitive environment,
the firm could not hope to serve present or prospective domestic and
foreign markets by production from existing (or expanded) domestic
facilities; and (c) that foreign investment is, in most cases, not a
direct substitute for, but rather a supplement to, domestic investment.
Although the first hypothesis may describe the international investment
motives of some enterprises, the weight of available evidence points to
market preemption and preservation as among the most important reasons
for foreign investment by American business.

An opening, overview section of this study illuminates further this
fundamental question of why U.S. industry undertakes foreign investment.

In addition, the overview provides a framework within which the separable

effects of multinational investment can be examined.

In assaying the motives for U.S. international investment, the role of
the multinational corporation in the international economy, and the
impact of U.S. foreign investment on the U.S. economy, it is important
to note the dynamic nature of the international investment scene. U.S.
companies are faced with a complexity of market and non-market factors
that tug and pull at investment decisions. Domestically, antitrust
legislation, securities and exchange regulations, corporate and inter-
company taxation, pollution abatement measures, labor costs, capital
costs, distribution problems, strikes, and a host of other factors
influence decisions on the location of investment. Internationally,
the emergence of an international capital market; the establishment of
the European Economic Community; the existence of exchange rate

disequilibria, foreign investment incentives, and indigenous manufacturing

requirements; the rapid growth of new markets; the internationalization
of technical knowledge and technology; large differentials in wage rates;

a variety of foreign trade barriers; and a host of similar factors influenc
the volume and direction of U.S. capital investment flows. These factors

open up an array of further work concerning multinational corporation
policies that ranges far beyond the scope of this paper.

Finally, it should be noted that the purpose of this staff paper is to
illuminate areas of common interest and concern to multinational corpo-
rations, labor, Government, and other affected sectors of the United
States economy. It is not intended to prejudge, portray nor necessarily
reflect U.S. Department of Commerce or U.S. Government attitudes or
policies in the areas covered.

I. THE MULTINATIONAL CORPORATION: AN OVERVIEW

problem
d in historical perspective, the multinational corporation has
,i;.ted surprising vitality and flexibility in adjusting to
mic and political changes. It has, in fact, demonstrated not
 great tenacity in surviving but also an ability to expand, even
governments have attempted to suppress its growth.
s United States, multinational corporations go back to the 1850's.
rew rapidly, and by 1900 about one-half of the then-existing 50
t corporations had significant overseas operating interests,
g manufacturing and distribution outlets. This growth continued
h the 1920's but it slackened in the 1930's as a result of the
yide depression. The new element that emerged during the 1940's
the concept of the multinational enterprise, with its perception
on corporate strategy, but the capability of having the manage-
that strategy take place at a common nerve center based on a flow
n_information.

he 1930's, most countries paid Tittle attention to the capacity
national corporations for moving across international boundaries;
t for purposes of trade, no reasons existed for imposing restrictions
‘ boundaries. By the mid 1930's, however, Lord Keynes had demon-
d that it was possible to pursue maximum income and full employment
es within national boundaries. As nations began to articulate

| goals and priorities, they were confronted by entities that could
0SS boundaries, institute policies, and undertake activities which
ustrate these efforts. Governments discovered that international

ions by their activities abroad had demonstrated the porosity of
ndaries.

“$p~rent conflict between the multinational corporation with its
national point of view and the nation-state with its national economic
€rns and special interest groups has given rise to a host of economic
Political problems. These must be resolved if the potential inherent
national enterprise is to be utilized for promoting world welfare.
P0th 1ts adherents and opponents acknowledge that the multinational
ga(ion is here to stay and will probably grow in the future. What is
SSUé at this juncture is the degree of freedom that should be allowed

€ nature and extent of regulation that should be imposed on its present

itions and future growth in order to make it better serve often divergent
al interests,

o s,
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In the Tast 15 years two events have focused public attention here and
abroad on the activities of U.S. multinational corporations. One was the
massive influx of American capital into Europe, especially into the Common
Market countries. This investment produced an economic revolution in
management and technology; stimulated a massive upsurge in income,
employment, and trade; and resulted in a vast improvement in living standa

As a direct consequence, the EEC countries became potent competitors of the

United States in our own as well as in foreign markets within relatively
few years.

The impact of this movement has been dramatically portrayed by the French
journalist-politician Servan-Schreiber in his book The American Challenge.
While accurately depicting the relative backwardness and inefficiencies
of European entrepreneurs which he felt could be overcome by emulating
American managerial techniques, he Taid excessive emphasis on the extent
to which U.S. multinational companies were buying into European industry.
American firms were thus acquiring dominant control over the high tech-
nology sectors of the European economy on which it depended for future
growth. He neglected, however, to counterbalance these observations with
the benefits conferred on European industry through the influx of highly
efficient U.S. management and technology which went far toward closing
the managerial and technology gaps and enhancing the competitive position

of European industry. As Fortune noted recently, Servan-Schreiber appeared

to miss the main point which is that not only U.S. business but business

everywhere is outgrowing national boundaries; an economic infrastructure
is evolving which is laying the basis for a world economic and political
community.

during much of the past two decades. This was a deliberate U.S. policy
during the early 1950's to promote European recovery from the Second War.
It permitted trade discrimination against the United States to allow the

building of export markets and to bring about a more equitable distribution

of the world's monetary reserves. The persistence of this deficit after

1960, however, led to rising concern in the United States and abroad. For

these deficits led to massive outflows of gold, a large accumulation of
short-term claims on the United States held mainly by Europe and Japan
and, in 1971, the appearance of a series of monthly deficits in our
merchandise trade accounts for the first time since 1893.

Although the causes of the deterioration in our balance of payments posi-
tion were a composite of many trade and non-trade factors, our overall
payments deficit and in particular the disappearance of our traditional
export surplus which financed our defense, aid and other commitments
around the world, was evidence to many of a decline in our competitiveness-
To others it was also prima facie proof of a fundamental disequilibrium

[/

The second event was the persistent deficit in the U.S. balance of payments

. lance of payments calling for drastic domestic deflationary
'wv g::egaand a dev:1uation of the dollar. Still others focused on the
}:;sive outflows of investment capitq] which were attribgted to the
(gétivities of multinational corporations. U.S. trade unions blamed
“upynaway" plants in Mexico, Hong Kong, Taiwan and Korea which operated
- th cheap labor and efficient American ?echno]ogy for the export of
3obs which, they alleged, were jeopardizing the trad1t1ona11y high
ﬁtandard of Tiving of American workers. These allegations 1gd to
’ﬁ‘.posals for protectionist trade measures. Recent 1eg1ﬁ1at1on intro-
" duced at the urging of the AFL-CIO leadership (S. 2592, "The Foreign

' Trade and Investment Act of 1972," introduced on September 28, 1971

v Sen. Hartke) calls for stringent controls on all direct investment
'activities and also advocates strict regulation on ?ransfers of U.S.
technology to U.S.-owned subsidiaries and non-affiliated companies

‘abroad.

L

While many of these allegations rest on shaky empirical foundations, a

" case is nevertheless being fashioned that the mu1t1nat1oqa1 corporation

‘is a major culprit in our declining export fortunes qnq is, by its very

" successful operations abroad, creating export competition for the Un1tgd.
‘States. The multinational corporation is thereby alleged to be undermining
‘srospects for continued U.S. economic growth and jeopardizing the Tiving
‘standards and jobs of American workers.

!

In assessing and developing public policy approaches in the internatiopa]
“investment field, one must first become better informed qbout thg multi-
‘national corporation and its impact on the domestic and international
onomy. But it is in this area that researchers are most handicapped.
‘For while considerable information is currently available and a gooq deal

" 0f research is underway, much more current factual data are ngeded if
informed policy judgments are to emerge. The most comprehensive data now
~available are from the census of international investment which covers only
the year 1966. Data dealing with the effects of international investments
-0n exports, imports, employment and technology traqsfers are still gnava11-
able. If the impact of the multinational corporation is to be studied, a
continuous flow of data covering a period of years is necessary. The
COmputerized data bank being set up by the Department of Commerce is a
first major step in this direction.

)

- The issues discussed in the following pages attempt to deal selectively
With some of the more important problems thrust up by the growth of
Multinational enterprise. These include the effects of foreign direct
Nvestment on domestic employment and the balance of payments, the impact
- of technology transfers on the U.S. competitive position, and.the effects
Of mandatory foreign direct investment controls on the operations of the

are lacking, the discussion is centered around the writing and analyses of
®ading experts in the field of multinational enterprise. Yet, here too,

tinational corporation. Since in most cases the statistical underpinnings




there is no clear concensus either as regard i

or the appropriate policies to be institgted? tQSrnZn:;gT:tgf th proﬂem
in the universities and business, regard the Whole area gf iﬁve EeCTi g
dec1s1on-maging as essentially a prerogative of the private seei o
Government intervention in their view, except during periods o? ﬂri' 1
emergency, serves only to disrupt a comp]exsyﬂmmofr@]ationshi;sjgﬂ?ch

general welfare. In the opinion of some anal !
piecemeal approach to improving the short-ter%sﬁfs’.tgs]gﬁzgrgrgent " t
position largely through capital constraints of one type or anogﬁymen )
has not been a success but has only Ted to a proliferation of conir,l

To these critics, ad hoc expedients of the sort used during the arg >
10 years have been more cosmetic than effective and haye tgnded Eosi

the long-term adverse impact on the balance of payments which th gnorS
as detrimental to long-range U.S. economic interests = PR

On the other side of the arqumen i :
uneasiness about the mu]tingt1 e e T sk unexplained
undeniable that our balance of payments has been j ic1

outflow of capital, which has strengthened ourcom&i?igigténgnga§h§11 dl
contributed to a decline in our share of free world export growth. i it
the factors which some feel are weakening the domestic econgm %h]s Hons
deve]opments,.as well as the large growth n imports, are in zéme wgse lated
to the operations of multinational corporations. In%his situation yt;e 2
1s a general feeling that "something needs to be done" to insulate ﬁ' h?re
vulnerable sectors of the economy from external competition in order1% Y
prevent a.losg of U.S. jobs and to stem the capital outflow associatedO ith
U.S..f0r§1gn investment. One reaction was the imposition of mandat "
foreign investment controls. There is some feeling that this does or{

far enough and that perhaps our whole attitude toward 1iberal trad P dgo
investment policies needs to be re-evaluated, ade an

There is a similar ambivalence toward the multinati i
v1ewgd by the capjta]-receiving country, Theretﬁyﬁz;fggpgpgg1o?aai
American corporations will devour native indusmﬁesandimpose a]?enn
controls over their economy. On the other hand, those countries do not
dispute @he fact tha@ the international corporations have contributed
substantially to thg1r welfare and technology, ang there is understandab]
a re!uctance on their part to do anything to disrupt the benefits alr ad 3
attained by the presence of these companies. Yet in 3 world of risi g
economic nat1onq11sm, there is a kind of inchoate uneasiness that ecgg i
gg];gydgﬂgmzlat1gn-1s slapp;ng into foreign hands and that something :ZZ&E
0 retrieve the levers i
ol Eica] Seereimeye of economic control and to reassert

Finally there is the group of proponents of multinati
' i IS nation i
in the universities, trade associations and busﬂmsswhzlsggtiagr1se

L

.

international corporation as a vehicle for uniting the diverse nation-
states with their parochial outlooks into a true world economy which in
time might yield to trans-national political formations along the lines
first envisioned by the architects of the European Economic Community.

In actuality, there is a slow trend in this direction despite the
resurgence of nationalism as evidenced, for example, by the steps now
underway to reform the international monetary system. While the

movement may be a halting one, it is nevertheless a step toward the

goal of a world economy envisioned by some proponents of the international

company.

The Statistics of International Investment 1/*

Definition of the multinational corporation.--There is no agreed
definition of what constitutes a multinational corporation.2/ Some
authorities define it as a company whose foreign sales have reached a
ratio of, say, 25% (or some other share) of total sales. Some find the
definition in organization; i.e., a company that has global product
divisions rather than an international division. Others look to the
distribution of ownership or to the nationality mix of managers or
directors as the determining characteristics. Professor Raymond Vernon
of Harvard University, an outstanding authority on the multinational
corporation, regards it as a company that attempts to carry out its
activities on an international scale, as though there were no national
boundaries, on the basis of a common strategy directed from a corporate
center. According to Vernon, affiliates are locked together in an
integrated process and their policies are determined by the corporate
center in terms of decisions relating to production, plant location,
product mix, marketing, financing, etc. Mr. Jacques Maisonrouge, President
of IBM World Trade Corporation, characterizes the multinational corporation
as one that: (a) operates in many countries; (b) carries out research,
development and manufacturing in those countries; (c) has a multinational
management; and (d) has multinational stock ownership.

Number of multinational corporations.--Because the definitions are
imprecise, it is impossible to say how many companies qualify as multi-
national corporations. For purposes of regulation, the Office of Foreign
Direct Investment lists over 3,000 U.S. companies, although not all would
satisfy the criteria cited above. Mr. Judd Polk of the International
Chamber of Commerce estimates that 150 companies, about half of them U.S.
companies, fall into the category of international companies. Fortune's
lists of the 500 largest U.S. and the 200 largest foreign corporations
incTude the most important multinational corporations. Using Fortune's

*Footnotes are presented at the end of the Study.




8 _ 9.
data and other sources, Professoy Sidney Rolfe has estimated that in Table 1
1965 over 80 U.S. companies out of Fortune's 500 had over 25% or more C Ee
’ of their assets, earnings, Production or employment overseas and that Direct Foreign Investment, Accumulated Assets,
199 companies had 10% or more, Becayse European corporations are less by Major Countries, End 1966
forthcoming in making data available, the picture of their activities (book value, in millions of dollars)
is less comp]ete.. From what is available, however, the projection of
the European multinationa] Corporation abroad is just as pervasive as
our own,
. Countries Petroleum Min. & Smelt. Mfg. Other Total
Significance of the Multinationg] Corporation (LDC) (LDC) (LDC) (LDC) (LDC)
A 1968 study of internationa] investment by the Organization for Economic
Cooperation and Development (0ECD) (based on 1966 data) provides the most World 25,942 5,923 36,246 21,472 89,583
recent investment 1nforma}t1'on available on a relatively comparable basis (11,892) (2,801) (8,047) (7,230) e G
(see Table 1 below). This study indicates that in terms of book value at
the end of 1966, there was close to §90 bi111on in oyercess direct invest- United States 16,264 4,135 22,050 12,113 54,462
. ments by Development Assistance Committee (DAC) countries (Belgium, Canada, (6,975) (1,827) (4,124) (3,915 Sk oL
d Fra_mce, (}ermany, Italy, Japan, the Netherlands, Sweden, Switzerland, the
* United Kingdom, and the United States). Thirty billion dollars, or 334, United Kingdom 4,200 758 6,028 5,015¢/ 16,002
3 vy imecced 1n the less developed countries. ~ OF this sum, $11°9 bils o (2,167) (298) (1,471) (2,255) (6,184)
. was invested in petroleum, §8.0 billion in manufacturing and $2.8 billion
| 20 mining and smelting. The comparable total U.S. direct investment France a a a a 4,900b/
figure for 1966 is $54.5 billion, op about 60% of the global total. The (670) (200)b/ L.-2500h/ @ e
United Kingdom is second with $16 billion, followed by France, Canada,
Germany and Japan. Germany 200 100 1,800 400 2,500
. (65) (38) (645) (97) (845)
The OECDOﬁgures alsq show that, despite the allegations of Servan-Schreiber, |
about 40% of total direct investment abroad is held by non-U.S. citizens. Sweden a e a @ 793
Since the figures are based on incomplete data, actual investments are a (65) (96) a (161)
probably somewhat higher. [t should be stressed that for all countries
covered by the OECD report, the data are reported in terms of book value Canada a 250b/ 2,988b/ a Hrdol
which understate the current op market value. If the data are adjusted a (202) k32 @ ()
for accrued value, the 835 billion of non-U.S. investments could, according .
to Professor Rolfe, easily reach $50 billion. This would still exclude Japan a a a 3 1000
the countries not covered in the OCD study and would also excluds (222) (71) (270) (33) e
portfolio Tnvestments which are fairly substantial in terms of European
nvestments in the United States,
s o Note: TItaly, Holland, Switzerland, and Belgium data not available;
The real significance of the Multinational corporation is further high- Australia total investment is $300 million.
lighted if one relates its outpyt to investment, trade and GNP, According a Not available.
to Polk, there is roughly a 2 to j relationship between output and asset b . Estimate. ,
values. Applying this ratio to the $90 billion in direct investment of c Including agriculture of 1,022 (864 in the less-developed countries,
the DAC countries for 1966, the tota] value of international production or LDC's).
associated with this direct investment would appear to be at Teast $180 d Total French oil production estimated at 57.2 million tons in 1966.
billion. If to §h1§ One adds portfolig investment, associated output rises
to around $21}0 billion. In comparison, the $130 billion of exports from Source: Compiled from OECD, DAC (68) 14, Annex C (April 23, 1968).
thesg countries 1is dwarfed by the output of their overseas investment
holdings. Office of International Investment
Bureau of International Commerce

S rTETETTS—S——



Looking at the United States alone, direct investments1n1966wmw

about $55 billion, which implies about $110 billion 1nasxmhtaioutput

By 1970, direct investment had risen to $78 bi]]ion,SO'mattm tota]
output figure would have risen to $156 billion. 1If Portfolio investments
are included, total long-term private investments for 1970 rose to $105
billion and estimated output to close to $210 billion, OuWutasumiated
With U.S. production abroad is thus five times the size of 3. exports
This disparity is expected to widen if present growthtrmMscmnﬂme éince
exports are growing at about 7% a year while the output of internationa]
companies is growing at 10%.

Another indicator of the significance of U.S, forei
fact that since 1968 net foreign investment income

eom . This compares to
a $4.9 billion net balance on trade account and a $0'5b1”10nn6tba]ance
on direct foreign investment account in 1960.

- J v - 3 The trend is even more
Pronounced in this direction in the past few years.

In terms of total national income and production,

invests abroad a smaller proportion of GNP than d

the United States actually
countries. According to Profe§sor Rolfe

other major investin
» the United Kingdom, the

The U.S. International Investment Position

In 1969, total U.S. international investments and assets stood at $167

billion compared to $54 billion in 1950 (see Table 2 below). This implies
an annual rate of growth between 1950-70 of about 69 a year. These figures
include monetary reserve assets; i.e., gold, convertiblecumﬁndesand the

IMF gold tranche position. Monetary reserves declined frmn$24b1n10n in
1950 to $14.5 billion in 1970.

In 1970, in terms of lTocation, about 1/3 ($23 billion) of U.S. Tong-ternm
investment was in Canada, 1/3 ($25 billion)

: , , : N) in Europe, 1/4 ($20 bil1j0n)
In Latin America, the Middle East and Africa, and under 1/5 ($11 bi1140n)
in Oceania and the rest of the world (see Table 3 below).

Aside from Canada, the second largest recipient of U.S, direct investment
is the United Kingdom, with $8 billion or 10% of the total, Other
important U.S. investments as of 1969 were in Germany ($5 biT1ion)

)

; -70
International Investment Position of the United States at Yearend 1950-7

= )] =

TABLE 2

(miTTions of dollars)

Note: Table js adapted from more detailed tables published in the Sur
ess, October 1970 and October 1971.

Current Busin
major, underlined items add- to totals.

p/

Total
Type of Investment 1950 —_— 1960 1965 1970p/
Net International InVﬁst—
Al <
Ios. oo of the = 37,237 44,730 61,577 69,067
U.S. assets and investments
abroad, total.......... 54,359 65,076 85,589 13?,353 }?85233
Private investments....... }g,ggg gg,}gg 22,2;9 7],375 104’693
Long-term............... 3 ’ ) s ’
’ Direct............. 11,788 19,395 31,865 49,474 gg,ggg
Other.............. 5,700 7,355 12,632 21,901 ,
Short-term assets
and claims......... 1,516 2,386 4,813 10,153 15,197
U.S. Government non- 4
liquid credits an
c1gims ............... 11,090 13,143 16,920 23,398 gg,égg
Long-term credits....... 10,768 12,420 14,028 20,20 ,
Monetary reserve
asgets ............... 24,265 22,797 19,359 15,450 }?,ggg
Gold.ovvvueunnnnl, 22,820 21,753 17,804 13,806 >
Foreign assets and invest-
i e
?gggi.f?.F??.y ......... 17,632 27,839 40,859 58,797 97,;?;
Long-term................. 7,997 13,408 12,3}3 Zg,;;? ?3,209
Direct..........ouvo.... 3,391 5,076 e s s
Olang .................. 4,606 8,332 11,508 17,518 31,549
Non-Tiquid short—termG
assets and U.S. Gov-
: 7 8,777
bligations.. 825 900 1,414 3,24
Liquizr22gggs?.TT?? ....... 8,810 13,531 21,029 29,573 47,041

Provisional.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII......'"....l"...- ,

vey of

Of the data shown, only the
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Australia ($3.3 billion), Venezuela ($2.7 billion), France ($2.6
billion), the Middle East countries($1.6b11110n)sﬁra%11 ($1.8
billion), Mexico ($1.8 billjon), Switzerland ($1.8 billion), Italy
($1.5 billion), Argentina ($1.3 billion), Belgium and Luxembourg

($1.5 billion), Japan ($1.5 billion) and the Netherlands ($1.5 bil14on).

Classified by industry, 41% of U.S.directjnyestmgnts in 1970 was
in manufacturing ($32 billjon), 28% ($22 billion) in petroleum, 8%
($6 billion) in mining and smelting and 23% ($18 billion) in trade,
services, and other categories.

The growth of U.S. investments since1929showmithe largest proportionate
increases going to Europe, the Middle East and Africa, and Oceania, with

a smaller proportionate growth in Canada. The most dramatic percentage
decrease was in investments to Latin America which dropped from 46.7% of
the 1929 total to 18.8% in 1970. There was also @ substantial shift in
the composition of investments in the direction of petro]eum and manu-
facturing and away from mining and smelting and trade, services, and

other categories.

The yield on U.S. direct investment has declined steadily §inge 1950.
Although earnings rose from $1.8 billion in 1950 to $8.7 b31]1on in 1970,
the yield computed on book value dropped from a high of 19% in 19571 to

12% in 1970, which was a slight increase over the previous three years.

In terms of area, yields from West European investments have dropped
considerably throughout the 1960's, from about 14% in 1960 to 10.7% in 1970.
This decline was largely the result of rising competition in Europe. Rates
of return were significantly better in other parts of the world.

In regard to industry, yields from pehw]ewninvestmen?s (14.8%) were above
those in manufacturing in 1970 (11.3%). Over the 1960's, however, petroleum
yields fluctuated between 12-14%, whereas manufacturing investment yields
were Tower in most years.

Foreign investments in the United States in 1970 were $97:5 billion, of
which under one-half, or $44.8 billion, was in long-term investments,

Of the other half, $47.0 billion was in liquid assets and the rest in
non-1iquid, short-term assets. Direct investments were only 30% of total
lTong-term investments; 70% was in portfolio investments, Fef]gcting a
direct bias in Europe toward portfolio and other relatively 1iquid
investments. The reverse is true for U.S. investments abroad.

In terms of growth, total foreign assets in the United Statgs grew about
9% a year between 1950-70, from $17.6 billion to $97.5 billion. O0f this
sum in 1970, $13.2 billion were in direct investments. The Principal

countries with direct investments in the United States were Canada, the
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TABLE 3

Growth of U.S. Direct Investments Abroad, by Area and Industry
1929 - 1970 a/

Amount in Billion Percent of
Dollars Total

1929 1950 1970p/ 1929 1950 1970p/
A1l Areas, Total . . . . . . . 7251 1h,8. 78,1 100.0 100.0 100.0
Canada . . . . . . .. .. 2.0 3.6 22.8 26,7 30,5 29.2
Latin America . . . . .. 3.5 4.6 14.7 46.7 39.0 18.8
EUrope + « o » v v & s 5 & 1.4 el - 24.5% 18.7 14.4 31.4
Middle East & Africa . . . 0.1 1.0 61 1.3 8.5 6.5
Other areas . . . . . .. 0.5 0.9 11.0 6.6 7.6 14.1
Developed Countries, Total . . n.a. n.a. 53.1] n.a. n.a. 68.0
Less Dev. Countries, Total . . n.a. n.a. 21.4 n.a. n.a. 27.4
International, Unallocated . . n.a. n.a. 3.6 n.a. n.a. 4.6
A11 Industries, Total . . . . o, 11.8 78,1 100.0 100.0 100.0
Mining and Smelting . . . . 12 d ] 6.1 16.0 9.3 7.8
Petroleum . . . . . .. .. 1.1 3.4 21.8 14.7 28.8 27.9
Manufacturing . . . . . . . 1.8 3.8 32.2 24.0 32.2 41.2
DLher . & & 4 &+ o o« 5 o & s 3.4 3.5 17.9 45.3 29.7 23.0

Notes: Detail may not add to totals because of rounding.
a/ Book value at yearend
g/ Provisional
Excludes Eastern Europe
n.a. Not Available

Source: Survey of Current Business, passim,




United Kingdom, the Netherlands and Switzerland. These direct investments
were largely in manufacturing (46%), petroleum (23%) and insurance

(17%); the rest was placed in trade, finance and miscellaneous industries.
The return on foreign-owned direct investments in the United States in 1970

was about 7%.

The net investment position of the United States rose from $36.7 billion
in 1950 to $69.1 billion in 1970, despite the continuous balance of payments
deficits over most of the last 20 years and the very substantial increase
in foreign-owned assets in the United States. This is the result of the
tremendous rise in U.S. assets abroad over the last two decades--from $54
billion to $167 billion. The largest single factor accounting for this
dramatic increase was direct investments which are explained to a large
extent by the foreign operations of multinational corporations. This large
net asset position is an important measure of our international economic
strength despite the difficulties the dollar has been encountering in

international money markets.

Motives for Investing Abroad

Sorting out the motives underlying either individual or collective behavior

is a very complex process not

facile generalizations. Yet criticisms of the motives underlying activities

of multinational companies by

to oversimplify the motives for investing abroad or have even implied invid-
ious motives to specific investments. If one were to inquire into the .
motives for international investment by multinational companies, the following

might be typical: (1) a need
company's export markets; (2)
producing in the local market

possibility of Tower production costs which make it cheaper to produce
components abroad; (4) the fear that competitors going abroad may capture

a lucrative foreign market or

threaten the domestic market position of the company; (5) a need to diversify
product lines to avoid fluctuations in earnings; (6) a desire to assist

licensees abroad who may need
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Bin i ries are by nature international and their motives for
;,j1?n;nggi§ad are c]le. These include the petroleum, extractive
“olantation industries. In these cases the sources of materials aret
»yted abroad and exploiting them has requ1red international ]nvestmiq . :
7§eve10p fully these resources companies have had to set up internationa
oduction, refining and marketing facilities abroad.

i tion of international companies in the manufacturing field
3 gcglazgr%y a more complex set of motives. Firms may be mot1yateﬂ
, offensive or defensive strategies. An example of the former is the
:Qe when an international firm attempts to Tink its technology, repu-
1L£10n, and managerial capacity with Tow cost production inputs (1.§., .
abor, raw materials, etc.). The company may feel that producing abroa
s chéaper than exporting from the United States. Much of the_m1g;at1on
3ﬂu S. capital to Europe in the last degade may be explained in these "
}sJ;. On the other hand, Pechiney Aluminum Company of France came to ; e
\ﬁ%ted States because it felt it could profit by combining superior tech-
{1ogy with lower cost capital and electrical energy here rather than

a]sewhere.

Licensi ten Teads to direct investment because in time the 11censgr
fo?zsaggc:: better exploit his techqo]ogjca] advantage by mqnufacturmgd
abroad rather than by licensing foreign firms. The opportunity to iqun
sales may be inhibited by the Tack of Ticensee cap1ta13 qnd manufac ur1qg.
E&acilities may be established to take advantage of anticipated opportunities.

readily amenable to quantification or to

certain industry and labor groups have tended

A i i i i i f companies to be
Another dominant motive for going abroad is the dgs1re 0 :

wnggﬁ their markets, so that products can @e supplied and serviced more
quickly. In addition, products can be tailored to local tastes and costs
- of production and transportation can be minimized.

to get behind tariff walls to safeguard a
greater efficiency and responsiveness by

7S compared With exporting f S " The desire to surmount tariff walls is a major defensive reason for

i i i i tainly a
ting abroad. Getting behind the EEC tariff wall was cer
;Sgsi logsideration for U.S. companies going abroad during the last

may, by acquiring cheaper sources of supply, NS veors

capital to expand operations; (7) a desire to Another defensive motive is the "follow the competitor strategy." In

i ; ; : : i i is made to prevent market preemption by a
avoid home country regulations, €.g., antitrust laws in the United States. gg&;ei?ig; gzg/égVigtE§2; narket outlgts and sources of supp;y gﬁgg'their
In a more general sense, however, the fundamental forces impelling corpo- i - Service companies often invest abroad for defensive reasons bec

e g i s, insurance
rations to invest abroad is the quest for profit and the fear that their * customers have also done so. This is particularly true of bank

present or prospective market

- . 1 i i ompanies.
position will be lost to foreign or domestic . companies, management consulting firms as well as manufacturing comp

competitors. As with domestic investment foreign investment must be 3 . . . : diversify product lines.
weighed in terms of alternative investment oppor%unities in order to reach | A further motive for investing abrgage}:nz?ve motiveyagd can shield the
an optimum return on capital within a reasonable time period and with a Diversification can also serve as

reasonable differential for the risks involved in foreign operations.

international company from cyclical movements, strikes or threats to
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its sources of supply. Some large U.S. multinational companies have at
times been able to supply their domestic requirements by importing
components from subsidiary companies or affiliates abroad.

A final observation on the subject of motivation for international
investment should be mentioned - the organic theory of investment as

a motive. It is a concept that is especially favored by Mr. Judd Polk
and is often cited as an argument against the continuation of mandatory
direct foreign investment controls. This concept holds that a part of
each increment in foreign investment is intended not to exploit new
markets, innovations and products but to protect the value of existing
invested capital. Without adequate continuing investment flows, the
theory argues, the existing stock of capital will erode and become
obsolescent, thus jeopardizing the entire investment.

Additional investment is thus regarded as a defensive undertaking. One
can agree that there is much truth to this notion but proponents of this
view overstate their case by arguing that even short interruptions

of a year or two can be detrimental. The great ingenuity and flexibility
exhibited by U.S. international companies in acquiring investment capital
in Europe because of the operation of the OFDI controls is, on the other
hand, cited as evidence in support of the theory.

The Impact of the Multinational Corporation

The most significant impact of multinational enterprise is in the inter-
nationalization of production and in the incipient development of a world
economy. In this process, the investment decisions and operations of
companies are increasingly viewed in terms of world allocations of
resources and of maximizing world welfare. The international company has
become the most important vehicle for developing a world system based on a
more rational allocation of resources than has been the case in the past.
And if existing opportunities are also grasped by the developing countries,
it can become an important vehicle for accelerating growth and raising
living standards over that vast area of the world.

The internationalization of production brought about by the development of
the multinational corporation is regarded by many analysts as the most
important event to have occurred in many years and very likely in its
ultimate impact to be on a par with the Industrial Revolution of the 18th
Century. What is called into question by this development--which is likely
to continue--is the whole concept of the traditional nation-state with its
politics, sociology and economics. In fact the analytical implications of
the development of the international company require a rethinking and
restructuring of our modes of thought.
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Traditional economic analysis is one area in which a renovation of our
analytical apparatus is in order. Thus, according to traditional economic
wisdom as passed down by Smith and Ricardo, commodities move internationally
while productive factors do not. From this theorem it was concluded that

a nation should specialize in those things it did best (the law of compar-
ative advantage) with a minimum of restrictions and import those things

that others produced more efficiently. In this analysis, capital movements,
and hence international investment, were regarded as a disturbance of
equilibrium which at times needed to be regulated in order to preserve
commercial or current account freedom.

After two centuries, this is largely the intellectual apparatus of econo-
mists, politicians, bureaucrats and central bankers; and the political
edifice that is based on these economic constructs is by and large
unquestioned. The nation-state is thus the vehicle for organizing economic
activity, and a favorable trade balance and a large gold stock are desiderata
of international trade. These concepts persist even though international
production has outstripped foreign trade as the main channel of international
economic relations in terms of size, rate of growth and future potential. The
nation-state and nationalism, especially among new nations, is the rallying
point for many, even though it is perhaps no longer the optimum form of
political organization from an economic viewpoint. Attempts to create

viable commodity and capital markets and a viable international monetary
mechanism, to harmonize legal systems and statutes and to mitigate tax
inequities have all come up against national barriers. The International
Monetary Fund (IMF), the International Bank for Reconstruction and Development
(IBRD), the General Agreement on Tariffs and Trade (GATT), the Organization
for Economic Cooperation and Development (OECD) (with its code of liberal-
ization of capital movements) and the United Nations Conference for Trade

and Development (UNCTAD) are steps in the right direction. But what is
proposed and done within these organizations is still viewed by individual
nation-states in terms of what they regard as their national interest.

While underlying trends may point in the direction indicated, the perception
of international economic and commerical events is likely to continue along
traditional lines.

Several questions have arisen in trying to assess the economic and social
impact of the multinational corporation. Attempts have been made to analyze
and measure this impact, but the unavailability of information and the
complexity of the problem have complicated efforts to reach definitive
answers. In the sections that follow, an attempt has been made to discuss
some of the more pressing issues that have agitated experts with respect
to the operations of multinational corporations. While they are in no
sense a comprehensive compendium of topics, they do deal with some of the
key questions of concern to policy makers: the impact on employment, the
effects of technology transfers, the response to mandatory foreign direct
investment controls, and the effects on the balance of payments.
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II. THE IMPACT OF THE MULTINATIONAL CORPORATION ON EMPLOYME

The Problem

Assessing the effects of foreign trade and investment on domes tj,
employment has long engaged the attention of analysts in govep
business, labor, and the universities. The expanding volume of
foreign investment by U.S. business and the emergence of the my}
national corporation as a force in international commerce have
heightened interest in, and the importance of, this issue.
Organized labor in the United States claims a net Toss of 500,00
opportunities from 1966 to 1969 because of import competition ang
attributes a large part of this loss to the international operat
of multinational corporations. This charge is challenged by the
international companies. They claim that corporate decisions to
invest abroad are most often undertaken to defend or expand exi
foreign markets or their share of the U.S. market. These compan
claim that only because of their foreign investments are they ab
to continue to sell U.S. products in markets that are threatened
foreign competition. Without foreign production facilities, U.s
exports and the supporting jobs would be lost to foreign competi

Labor's View of the Multinational Corporation

The rapid pace of world economic integration and the emergence ¢
multinational corporation have evoked a not surprising response ‘
organized labor, both domestic and international. As capital, I
gerial skill, and technology have moved across national borders |
accelerating rate, labor--one of the least mobile of the factors
production--has developed an increasingly negative assessment of
effects of such flows on the level of domestic employment. In €
of American labor unions, the activities of U.S. multinational

rations result in the export of U.S. jobs. The international na
of these firms, moreover, puts them beyond the reach of collect®
bargaining by national Tabor unions and beyond the regulatory pok
of national governments. ,

In Tabor's view, U.S. imports embodying low-wage foreign Tabor
traditionally small in volume and generally limited to handicrat
Tow quality goods. Hence their impact on U.S. employment was, ‘
past, limited. The multinational company, it claimed, has chang!
nature of these imports as well as their quantitative impact on_
employment. This transformation is a consequence of combining ™
Tow-wage labor with modern American capital, management, technol€
and marketing skills.
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e by U.S. labor spokesmen accordingly attribute the worsening

osition in large part to the rapid growth of investment

~opanies in foreign affiliates. Mr. Nathaniel @o]dfinger:
::f the AFL-CIO's Department of Research, summarizes labor's
in these terms:

of the underlying causes of the deterioration of the

osition in world trade is the operations of U.S.-based

Linational companies, with far-flung forgign subsi@iaries,
int and licensing arrangements with foreign companies,

venture deals and other foreign arrangements. . . .

igperations of U.S.-based multinationals have e§ported
sican technology, with the lost of U.S. proQuct1on and
1.yment, for the private advantage of the firm. They are

or factor in the rapid and substantial loss of u.s.
uction in such relatively sophisticated goods as radios,

wisions and other electrical products, as well as in

and apparel. . . . What may be rational decjsions
. . . . a U.S.-based multinational may spe]]_d1sast¢r
large numbers of American workers, small business firms,

‘several entire communities. . . . A large and growing

. of what is called U.S. exports and imports are now

psactions within the structures of these mu]tinqtiona]
ms--between the U.S.-based company and its foreign

jidiaries. . . . U.S. trade patterns are thereby

cted by the operations of the mu]tinatioqa!--and the

)e of many American industries and communities, as well.
.S. government cannot much longer permit the private

ISions of multinationals to determine the future of the

Pican economy, without regulations.3/
I

tomitant of this assessment of the multinational corporation,
abandoned its traditional support for liberal trade and _

It policies. Instead, labor Teadership is pressing for restric-

. the overseas operations of U.S. firms. As incorporated in

“The Foreign Trade and Investment Act of 1972," introduced by
artke, et al. on September 28, 1971, labor calls for measures

dse taxes on overseas operations, 1imit and control capital

by American companies, curb the transfer of U.S. technology,

L U.S.-based multinational companies and regulate the level of

Mports by quotas. This legislative program was set forth iq
L an AFL-CIO "Conference on Jobs" held in Washington, D. C. in
. In addressing 500 delegates from AFL-CIO affi]iates,

George Meany pledged that the AFL-CIO would insist on a
=Nt foreign economic policy created by the Federal Government--
Created by multinational corporations and banks."4/
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Labor's anxiety about multinational firms as "runaways," as exporters
of U.S. jobs, and as institutions outside the control of national
governments, was outlined clearly by Mr. George Meany before the
Subcommittee on International Trade of the Senate Finance Committee
(May 1971):

An additional major change since World War II--and parti-
cularly in the last decade--is the emergence of a new kind
of business, the multinational firm. . . . These
multinational firms can juggle the production of parts and
finished products from one subsidiary in one country to
another. . . . This is a runaway to a country with
different laws, different institutions, and different labor
and social standards. . . . All of these developments--the
multinational corporations, the managed economies, the
foreign investment, the export of technology--have had a
serious impact on U.S. international economic relationships
and have displaced large portions of U.S. production. . . .
Unlike capital, the worker cannot move about with ease.

In order to impart some degree of substance to these charges, organized
labor, while conceding the inadequacy of relevant data, has nonetheless
attempted to fashion a measure of such alleged "job exports" between
1966 and 1969. Based on Department of Labor data, it appears that

this measure was constituted by estimating that in 1966, about 1.8
million jobs would have been required to produce 74% of U.S. imports
assumed to be competitive with U.S.-made products. For 1969, the
comparable figure was estimated to be 2.5 million workers, or an
increase of 700,000 in "lost" job opportunities. From this total,

the 200,000 jobs attributed to increased merchandise exports were
subtracted, for a net loss of 500,000 employment opportunities in the
three years from 1966 through 1969.

Evaluation of Labor's Position

The difficulties involved in attempting to isolate and estimate the

net effects of foreign trade on U.S. domestic employment are widely
recognized by analysts in this field. Labor's estimating technique
accordingly raises a number of questions and is subject to a potentially
wide margin of error. To start with, "competitive imports" is diffi-
cult to quantify since the ability to substitute domestic production

for imported products varies from industry to industry and is highly
dependent on seasonal and overall cyclical factors. In labor's view,
however, "competitive imports" apparently refers to all products of
foreign origin which could, in principle, have been produced in the
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United States. As indicated, such imports were apparently estimated
to amount to 74% of total U.S. imports in 1969.

A second weakness in the above calculation is its lack of symmetry.
That is, it overlooks the fact that, while foreign workers were
employed in making products for export to the U.S. market, American
workers were employed in producing export products which also could
have been made abroad. Accepting for the moment the basic Tabor
approach and aside from the real income loss in abandoning production
based on specialization and comparative advantage, an attempt to
estimate the net domestic employment effect of foreign trade must
take into account both sides of the substitution Tedger.

While it is difficult enough to estimate the aggregate effects of
foreign trade on U.S. employment, it is even more speculative to
attribute a finite portion of that effect to the foreign affiliates
of American multinational corporations. Accordingly, it is difficult
to accept an estimating technique that seeks arbitrarily to Tink
increased U.S. foreign investment with import growth and then posits
a causal, quantifiable relationship between these phenomena and
domestic employment.

Despite labor's claim that U.S. foreign investors are exporting U.S.
jobs, most analysts hold the view that foreign investment and domestic
employment, while obviously related, are largely functions of disparate
factors. It is by no means certain, therefore, that domestic employ-
ment would rise or fall in proportion to an expansion or contraction

of American overseas investments. In fact, overall domestic employment
is most directly related, both in theory and in actual practice, to the
general state of health of the U.S. economy (in terms of aggregate
income and production levels and growth) and to the phase of the
business cycle. It is instructive to note, in this connection, that
during the 1950's and early 1960's, when the domestic economy

generally operated at relatively full employment levels, labor showed
only Timited interest in the foreign investment question despite the
rapid growth of multinational corporations and overseas investment
activities during that period. It is only more recently, with the
decline in the U.S. competitive position, the slowing of domestic
growth, and the rise in unemployment, that trade unions came to assign
these unfavorable developments to the activities of the multinational
companies.

This view of multinational enterprise tends to overlook the market
realities that face U.S. companies and the complex motives that govern
their overseas investments. Statements by labor spokesmen have depicted
these firms as "runaways" whose aim is to inundate the U.S. market with
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a complexity of factors including the trend of industrialized countries
to become increasingly service-oriented and to shift production to
high-technology goods. In addition, the developing nations employing
low-wage labor have a comparative advantage in labor-intensive manufac-
turing operations.

To remain competitive at home and abroad in products for which wages
are an important component of total costs, U.S. companies often have

no alternative to transferring operations to lower-wage foreign areas.
It is reasonable to assume that no firm would willingly shift its
production facilities from a geographic location in which management

is fully aware of the costs and conditions of production, marketing,
and distribution to a country where all of these conditions are unknown
and must be faced anew, unless there were reasons of company market
position and profitability that compelled such a move. By the same
token, most firms will opt for providing components to their foreign
affiliates for further processing (and related product lines for resale)
to the maximum possible extent from their home plants, thereby pro-
tecting U.S. jobs to the extent permitted by international competitive
conditions. In sum, if the products in question were not produced and
supplied from abroad by U.S. affiliates, they would 1ikely be supplied
by foreign competitors. The choice, therefore, is often not between
U.S. or foreign operations, but between foreign operations and no
operations at all.

A specific example often cited by labor in support of its position is
the consumer electronic products industry where imports now represent
more than 30% of domestic consumption. The extent to which one can
generalize from this experience, however, is open to question. In a
recent comprehensive study of this industry, the Tariff Commission
found that "for producers of consumer electronic products, the retention
of a significant share of the U.S. market depends largely on the cost
reductions realized through the use of foreign labor. . . . For the
producers remaining at home, the competitive situation tends to worsen,
and they too are confronted with a decision either to conduct some
production processes abroad, to become importers, or to discontinue

the product 1line altogether."

Finally, it should be noted that the labor view also discounts the
world-wide employment benefits associated with free international flows

of goods and capital. Because of differing economic resource endowments,
freedom of exchange between nations has traditionally been encouraged

as a means of rationalizing world output and increasing living standards.
This in turn leads to rising levels of demand and greater employment
opportunities throughout the world. In this regard, Dr. N. R. Danielian,
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in testimony before the Senate Subcommittee on Trade, pointed out

that the multinational corporation is doing for the world economy

what the Timited liability company did for Europe during the Industrial
Revolution some 200 years ago: namely, pooling development capital

and skills and applying them to the world at large.6/

If foreign investment is viewed in terms of U.S. national interest, it
is clear that by gaining access to a wide range of commodities of good
quality at reasonable prices, the U.S. consumer has benefitted from
the mtmmahona]1zat1on of production made possible by international
investment and 1iberal trade policies. While not all industries have
prospered equally--and, indeed, while some have been unduly injured by
imports at Tevels artificially supported by foreign governments--
increases in U.S. exports in the last two decades have contributed
importantly to rising Tevels of domestic income and employment. The
economic prosperity of other free world countries can correspondingly
be attributed in significant measure to the growth of world trade and
investment.

There is a danger, therefore, that labor's attack on foreign investment
may lead to the imposition of broad trade and investment controls in

the United States. Retaliation by other countries would, of course,
réwltin]ower1§vels of trade and investment and, ultimately, in
widespread reductions in income and employment here and abroad. It
would appear that in cases where U.S. industries are experiencing
difficulties due to foreign competition, adjustment assistance to
domestic firms and adequate compensation and retraining opportunities
for Tabor, plus insistence on more equitable trade and investment

rules from our trading partners, afford better alternatives to insuring
high Tevels of income and employment in the United States and abroad
than do the inward-Tooking alternatives presently espoused by U.S.
organized Tabor.

An Alternative View of Employment Effects

Attempts to estimate the effects of U.S. foreign investment on domestic
enployment levels encounter a number of well-known difficulties. The
first is the Tack of evidence of causal relationships. Estimates are
also complicated by the fact that labor intensity, labor practices, and

conditions of work vary from nation to nation. Moreover, while operations

of a ﬂng]einternatiqna1 firm are difficult to identify and trace, the
effects of all such firms taken together are even more difficult to
isolate.

Nevertheless, available statistical data challenge the Tlabor view
that the operations of multinational companies adversely affect American
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workers. Valuable insights into this issue may be gained from a
recent comprehensive study by the Tariff Commission concerning
items 807 and 806.30 of the U.S. Tariff Schedule. These items,
which permit certain duty_free exemptions for U.S-origin goods
reentering the United States have been particular targets of
organized labor.

Item 806.30 provides that metals processed in the United States can be
further processed abroad and returned to the United States upon payment
of duty on the value added abroad. Introduced in 1956 as a means of
facilitating the processing of metals between the United States and
Canada, the measure was not specifically limited to a contiguous country.
Item 807 was introduced in the new tariff schedules adopted in 1963 to
cover a well-established practice which had been in effect as a result

of a 1954 decision by the U.S. Customs Court. While the interpretation of
item 807 has been changed through the years by various amendments and
clarifications, it provides essentially for duty exemption on U.S.-origin
products when imported into the United States as identifiable parts of an
assembled article.

The position of labor is that these provisions encourage U.S. companies
to ship components abroad to low-wage areas for operations which could
be performed by American workers. The AFL-CIO has objected especially
to the situation in Mexico whose industrialization program permits
materials and components intended for assembly and re-export to enter
a 12.5 mile zone along the U.S.-Mexico border duty free. This program
was Tlaunched by Mexico in 1965 in order to employ Mexican farm workers
whose jobs were terminated by cessation of a prior U.S. program which
permitted seasonal farm laborers to enter this country from Mexico.
According to the labor unions, the number of U.S. plants operating in
the Mexican border zone has grown from 30 in 1967 to about 250 today.

In August 1969, President Nixon requested the U.S. Tariff Commission

to investigate the economic effects of these tariff items, including

their effects on employment opportunities and wage levels in the United
States. A comprehensive report was issued in September 1970 which took
issue with the viewpoint of labor. While acknowledging that the effect

of the tariff items could be "appraised only approximately owing to many
uncertainties," the Tariff Commission concluded that repeal of these tariff
items would not increase the job opportunities for U.S. workers but would
result in a $150-200 million deterioration in the U.S. balance of trade.
The report stated that repeal of items 807 and 806.30:

. would not markedly reduce the volume of imports of
the articles that now enter the United States under these
provisions. Rather, the products would continue to be
supplied from abroad by the same concerns but in many

————————————————————————————
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SIC No. ipti
Description Number of Companies
291 Petr ini
<l Drugg]eum refining 15
281 Industrial chemicals E
333 Nonferrous metals ;
352 Farm machinery :
3?{ Office anq computing machines g
ol gotor vehicles and equipment 5
20 Sanned, cured, and frozen foods 5
2 Tqaps, cleaners, and toilet goods 5
ires and inner tubes
gg? g?mmgn;cation equipment 2
ast furnace a i
363 Household app]iggcggs1c B ;
0%22 Paper and pulp mills g
er (Inc]uqes 29 SIC groups with one or two
large investors in each group) 41
Total 1—__
33

|

Average Number Employees by SIC Groups

Table 4:

(employees in thousands)

Change from 1965-70

No. of large

SIC
No.

1966 1967 1968 1969 1970 Number Percent

1965

Companies*

Industry

16.9

70,664.0 10,220.0

70,141.0

60,444.0 63,864.0 66,063.0 68,146.0

Total Employment

cured & frozen

Canned,

203

227

285.1

282.6
224 .4

269.5
220.5

276.0
219.4
308.7

276.7

262.4
211.0
288.6
115.3

foods
262 Paper & pulp mills

281

13.1

224.1
320.3

218.8

11.0

31.7
34.8

314.2

317.0
140.0

300.1
126.9

11
13

Industrial chemicals

30.2

150.1

142.6

135.4

283 Drugs

284 Soaps, cleaners &
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107.8 113.4 116.7 122.9 125.5 21..5 20.7
147.2

104.0
143.2

toilet goods
291 Petroleum refining, etc. 15

301 Tires & tubes

146.3 153.4 10.2

150.5

152.8

11.7

118.2 114.0 11.9

112.4

107.6 102.0

102.1

331 Blast furnace & basic

-(4.7)

649.2 630.7 632.6 643.9 628.9 -(31.3)

660.2

steel products

333 Nonferrous metals
352 Farm machinery

19.7

14.2
- (6.4)

776 75 79.7 87.8 86.3
147.4 140.4 131.9 128.7

146.0

72.1
135.1

-(4.7)

357 Office & computing

213.8 236.3 248.8 254.3 284.7 88.1 44.8

196.6

machines
363 Household appliances

11.6

179.0
494.7

167.4 182.3 178.4 178.4 182.2
500.6 514.9

428.0
853.6

3
4

15

66 .7
-(43.8)

525.1

464 .9

366 Communication equipment
371 Motor vehicles & equip.

-(5.1)

809.3 867.8 900.8 809.8

862.7

* The figures in this column list the number of the largest multinational corporations in each SIC group drawn

from an OFDI sample of 133 international companies.

Department of Labor, Employment and Earnings, monthly, various issues.

Source:

Office of International Investment
Bureau of International Commerce
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§3t9¥ag1n§tion of the relevant data presented in Table 4 does not bear
dec],a_PP S contention that overseas investment operations result in

i tr‘]”‘“g.emmoyment. In the 1965-70 period, total employment gains

o € United States averaged nearly 17%. Corresponding increases

6 zfmp1oyment registered by 11 of the selected SIC groups ranged from
Féro tOP Paper and pulp mills to 45% for office and computing machines.

c hose industries whose employment levels rose, the composite rate
o ?rowth was 16%, or nearly equal to the 17% rate for total U.S.

. P oyment. Industries showing increased jobs included some which are
XP§r1enc1ng strong import competition as, for example, tires and tubes

h %), communications equipment (16%), office machines (45%), and house-
old appliances (7%).

g;reeF1ndustries showed employment declines from 1965 to 1970 averaging
;6m or the motor veh1c1e§ industry, employment figures tend to vary
Auto YE§P to year, reflecting special factors including the Canadian
steeTo le Agreement. Two other categories--farm machinery and basic
1965 tPr‘oducts--showed slight declines in employment of 4.7% each from

L0 1970. Employment trends in the intervening years were not
Consistent byt rose and fell.

gnhg1ew of the difficulty of separating direct investment effects from

, dr mécroeconom1g factors affecting employment, caution must be exercised

thesrag]ng conclusions from this aggregate data. What seems clear from

factg ata is thqt the effectg on employment due to cyclical and other

ifa rs Presenﬁ in the domestic economy tend to swamp the adverse effects--

overny--that might result from the foreign trade side. The argument that

; eSeas Investment is causing job losses in the United States does not

iﬁp ar to be borne out. Rather, the basic employment trend for these
vestment-oriented industries has been upward.

Conclusions
\

ﬁhgiaaonable iqterpretation of available evidence Teads to the conclusion

0.5 =N foreign d1regt investment is no@ contrary to the interests of

. ; Wworkers but may, in fact, be a positive factor in stimulating U.S.
Ployment and economic activity. The preceding observations suggest that:

(1) U.S. import competition problems stem from the output of
fOIr‘ETGJn-owned enterprises, not from U.S. affiliates;

(2) U.s. foreign direct investment accounts for one-quarter of
total U.S. exports and provides an important stimulus to the
domestic economy and employment;

(3) Where the United States and third country markets are
sUpplied by American affiliates abroad, elimination of these
facilities woyld result not in increased U.S. employment but

n replacement of such output by production by foreign
Competitors;
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(4) Variations in employment resulting from fluctuations in
domestic economic activity are greater than changes often
attributed to import competition or to the alleged export of
jobs abroad.

In the context of these observations, it would appear that labor's
advocacy of restrictions on U.S. international trade and investment
is 1ill-founded. Rather, a satisfactory level of employment in the
United States depends basically on a vigorous domestic economy and
the ability of U.S. industry to be competitive and profitable in the
world economy. The recently-announced new economic policies, aimed
at improving domestic productivity and international competitiveness,
promise to move the United States speedily in this direction.

In addition to a healthy domestic economy, labor and business must be
assured that they will be able to compete fairly in foreign markets.

In this connection, efforts to eliminate various non-tariff barriers

and other non-market factors are being intensified. On the other side

of the coin, active surveillance of possible cases of foreign "dumping"

in the U.S. market is of considerable importance. Also, a U.S. commitment
to a free international environment must be accompanied by a readiness to
assist in the cases of legitimate job displacement from imports by
providing flexible and responsive adjustment assistance for workers

and firms.
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III.
I. THE MULTINATIONAL CORPORATION AND THE TRANSFER OF TECHNOLOGY

The Problem
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advantages and to product cycles. Although there has been something of a
flurry of activity in the area over the past several years, the state of
economic theory is unsettled.

On the quantitative side, only limited information is available which is
of use in attempting to evaluate the influence of technology on trade.

As an example, nearly ten years ago, the Danish economist, Professor Erik
Hoffmeyer, studied the pattern of U.S. trade and found that the United
States tended to specialize in what he called research-intensive goods.
He found that U.S. exports of such goods had increased twenty times in
the period between World War I and the mid-fifties, while exports of

traditional goods merely trebled.

More recent research in this area by Professor Donald Keesing, found a
high correlation, industry by industry, between U.S. research and develop-
ment expenditures in relation to sales and the U.S. share of OECD country
exports of manufactures. The evidence he presented left little doubt of

a positive relationship, at least for the United States, between export
performance and technological advancement. 7/

Within the Department of Commerce, Dr. Michael Boretsky has investigated
this area in detail. Through an analysis covering, inter alia, United
States and foreign trade trends, productivity and R&D expenditures,
Boretsky has produced evidence which tends to support the thesis that the
United States depends Tlargely upon the export of high technology products
for a favorable balance of trade. Boretsky argues that for the past
several years the United States has been losing its technological leader-
ship in the production and export of such products, and that if this trend
is not reversed, the United States will face a continually worsening
balance of payments position. His writings attribute this loss in
competitiveness to a number of factors, including: increased intensity of
foreign R&D efforts, slower rates of productivity increase by U.S. firms,
the ability of foreign countries to make up considerable technological
ground by the adoption of "old technology," exchange rates which put the
United States at an unnecessary price disadvantage, and the ability of
foreign countries to purchase and assimilate relatively new technologies

from innovator countries. 8/

Professor Raymond Vernon has also investigated the R&D factor in interna-
tional trade and has advanced a theory of the "product cycle v which helps
to explain certain aspects of the international behavior of multinational
companies. Because it presents a plausible framework for considering

the impact of technology and technology transfers upon trade, a brief
outline of Vernon's theory is presented below. 9/
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Vernon suggests that for several reasons the United States will find its
greatest export competitiveness in the production and sale of technologi-
cally advanced products. Forces in the U.S. economy such as its highly
skilled and educated Tabor force, the high income character of its demand
market, the need for labor saving devices and the availability of risk
capital would encourage the expenditure of R&D funds and would make it
the natural development grounds for technological products.

Once developed, a new product would at first be produced relatively
inefficiently; it would embody a high degree of labor content and its
price would be high. During the development stage, production would be
principally for the American market and any foreign sales would be ser-
viced from the United States. As the product began to mature and the
difficulties were worked out of both its production and its functioning,
the Tabor content and price of the product would drop. Foreign markets
would continue to be served from the United States during this stage of
development, but increasing foreign demand might well cause the establish-
ment of sales and service facilities abroad. As the product aged and its
production became more standardized, the size of foreign markets grew,
the difficulties of servicing foreign markets mounted, and the danger of
a foreign firm imitating the technology became imminent, the firm would
invest abroad. At least initially, the parent would continue to export
some complete products or components for sale to the subsidiary. As
product standardization became almost complete and the technology was
spread widely, competition and trade would be determined almost exclu-
sively on the basis of factor costs, factor proportions and economies of
scale. (Other writers would add that a period of competition based on
minor product improvements would come about after the diffusion of the
technology had occurred but before complete standard1z§t1on took place.)
Eventually, the United States might well become a net importer of the

product in question.

Unfortunately, statistical data relating to the actual development,
exploitation and transfer of technology are insufficient to corpgh-
orate this theory or to measure the trade effects of technology transfers
by multinational firms on the technological 1ife cycle. There are,
however, certain central points relating to technology and technology
transfers which should be made in assessing the effects of multinational

investment.

Innovation and technological advantages can strengthen the competitive
position of a country whether they enlarge exports or displace imports.
However, trade advantages accruing from innovation rest not on a parti-
cular break-through but on a continuous flow of new technologies.
Individual technological advances tend to be imitated, improved upon or
made obsolete by still newer imovations. A particular technological
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advantage, therefore, is transitory; and its value to the innovator is
greatest during that early period of exclusive ownership when trade will
be determined on the basis of the technology itself rather than on
comparative cost considerations.

The magnitude of the trade advantage resulting from innovation will depend
not only on a continuing stream of new products, but also on the intensity
of that stream and on the rate at which the new knowledge becomes available
for production outside the innovating country. Of course, the intensity
of the development stream will determine the amount of potentially
exploitable technology available to the innovating country. The rate

of diffusion will delimit the time period within which the technology

may be exploited by exporting the technology-embodying product, assuming
the country of innovation will not also be the one in which the product
may be most cheaply produced.

The natural maximum 1imit on the time available for the exploitation of
technology by exporting would be the time elapsing before a foreign firm
in a lower cost country imitated the technology and achieved efficient
production without assistance from firms in the innovating country. To
the extent firms within the innovating country shorten that natural 1ife-
cycle by licensing foreign firms or by investing and taking their technology
abroad before independent imitation occurs, the potential time available
for the exploitation of the technology by product exports will be reduced.
However, it is not such a simple matter to conclude that diffusions by
firms within the innovating country are, therefore, detrimental to the
national interest. Several intervening considerations must be carefully
weighed before any reasonable conclusion may be reached. First, any
immediate export or job losses which might potentially result from
premature diffusion will be substantially mitigated by exports of
component parts to the subsidiary and by the return of royalties, fees
and profits from the subsidiary to the parent firm. Second, the subsidi-
ary will permit the continued exploitation of the technology long beyond
the time its natural export Tife-cycle has ended, because, having been
the first firm in the foreign market with the technology, it will be the
established firm in the industry with whom imitators must contest.
Finally, the subsidiary will have also built up Tearning economies and
economies of scale which Tocal firms simply will not be able to equal for
a considerable time after they have obtained the actual technology. A1l
éxports of components by the parent and returns to the parent of royalties,
fees and profits during this stage of competition represent profits which
are returns not only on the original technology, but also on the pro-
Prietary know-how embodied in the efficient use of the technology, which
Could not have been obtained by exporting and which might have been Tost
had the investment been delayed too long. It should also be mentioned
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study previously mentioned studied this gap carefully and found that
differences in technology did exist in some industries, but not in others.
It also found that in some instances the availability of technology had
not been a problem to European firms; in these cases a "gap" developed
because European firms had not utilized available technology. One example
of this lack of management perceptiveness is cited in a study of the
electronic components industry. 11/ It notes that although basic transis-
tor technology became available for license from the Bel] Laboratories in
the mid-1950's, many prominent European firms did not realize the impor-
tance of this innovation until they were faced with the competition of
American subsidiaries in Europe some time later. In the past several
years, though, the "technology gap" has narrowed, and probably remains in
a broad sense only with respect to the less developed countries, Eastern
Europe and the U.S.S.R. With the industrialized nations it continues

only in a few industries.

Although the multinational firm is the principal channel of commercial
technology diffusion, it is by no means the sole channel. Substantial
amounts of technology have also been transferred to unaffiliated firms.

In particular, Japan has acquired vast amounts of foreign technology
without allowing, until very recently, significant amounts of foreign
investment. 1In Europe, also, significant transfers have occurred between
unaffiliated firms. The Japanese case is a special one, because the
Japanese were able to manipulate their investment and import regulations

so as to make Ticensing agreements the only practical way in which tech-
nological advantages could be used to advantage in the Japanese market. 12/

The Magnitude of the Problem

Studies of U.S. investment in Europe over the past ten to fifteen years
indicate that U.S. firms have mainly entered the faster growing European
industries such as transportation equipment, chemicals and synthetics,
electronic components, machinery, and food processing. One author,

Rainer Hellmann, has estimated that in 1966, the United States controlled
33% of the petroleum refining capacity of the EEC; 25-27% of the European
automotive industry; 10-12% of the European chemical industry, but with
investment skewed toward the newer and higher-value products; 16% of
electronic production, again biased toward the more advanced sectors,

with U.S. firms accounting for 50% of industrial semiconductor production
and 80% of electronic data processing related production. He also
reported that in 1967, 27% of all new investment in the machinery industry
(including electrical) within the Common Market was accounted for by
American firms. While the exact market shares of American firms in Europe
might not be universally agreed upon, the writings of other authorities

in the field tend to support Mr. Hellmann's findings. These facts lend
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E U.S. Receipts and Payments of
support to the thesis that it is, in fact, the techno]ogica]]y ~ t Roya]i:jes and Fees, 1964-1969
American industries which are most prone to foreign investment . & (miTTions of dolTars)
The extent to which U.S. multinational companies have actually ¢ 4
technology to subsidiaries, or have received technology from th : Direct Investment Grand
only be estimated from rather indirect evidence, Records of pa: 4 Total
receipts of royalties and licensing fees are the principal soyr
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from a cumulation of transferred technolo the growth in  fees, Royalties, Management & Total Direct
i i i jed. : y t & License fees & Service fees Investment

: Rentals

and of incremental sums related he 3.

production of the technology. It should also be noted that the
probably understate the acquisitions of technology by the Unitec
because they do not reflect the value of technology gained by ac '
foreign firms (the net value of manufacturing acquisitions in I , 264 492 756 1057
$453 million and Hellmann reports that the firms acquired are 5 331 593 924 1259
leaders 1in European industry); nor do they reflect the value of 53 361 669 1030 1383
ments to technology granted back to American firms under the ter i 438 702 1140 1547
original arrangements for the licensing of U.S. technology. 61 522 724 1246 1707

| 641 729 1369% 1892
Statistics relating to payments and receipts for technology tran 30 2557 3909 6465 8845
indicate that the U.S. multinational firm has been a most import &
by which commercial technology has been transferred from the Un »
Payments of royalties and fees by affiliated companies to Amer;f '
amounted to $641 million in 1969, while payments of management ¢ ) 67 (included 67 127
fees totaled another $729 million. Between 1964 and 1969, rece o7 68 with 68 135
affiliates for royalties and license fees amounted to $2.5 billil 6 64 royalties, 64 140
management and service receipts totaled $3.9 billion. During th: U 62 etc. 62 167
period, payments by American firms to affiliates totaled only_; 4 80 column) 80 187
million. Clearly, there is an imbalance in the U.S. "borrowi wx 101 101 221
"loaning" of technology. The disparity is less pronounced with 442 vy 977
to the dealings of unaffiliated firms, but is nevertheless heavi

weighted in favor of sales of U.S. technology. These trqn§fert
ever, much less important than are transfers between affilia o
Unaffiliated receipts totaled only $523 million in 1969, while |
amounted to $120 million. (See Table 5).

?:add to total because of rounding.
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1. An important portion of U.S. exports is closely related ;}?
lTogical advantages enjoyed by U.S. business. These techno]ggés;
advantages depend upon expenditures of civilian R&D and on i

ke Breakdown of revised figures published in October issues
size of the United States economy. h: q of Survey of Current Business 1965-70, prepared by OBE,
. ApriT, 1977, (Excludes Film Rentals.)

OBE, Survey of Current Business, June 1971.
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2. National technological advantages depend not upon a particular
technology, but on the continued development of new technologies and the
rate at which new technologies become available for use in foreign
countries.

3. As other industrial nations grow and their economies become more like
that of the United States, their ability to stimulate the development and
early imitation of new technologies will also grow. This growth, then,
will exert continued pressure on the United States as a world leader in
the development of new technologies.

4. Available evidence strongly indicates that the United States has been
a net supplier of new technologies to the world. It has, however, bene-
fited substantially from the free international flow of technology by
acquiring foreign scientific inventions, foreign innovations, and an
unquantifiable amount of technology through the acquisition of foreign
firms and the grant-back of improvements made by foreign firms on licensed
U.S. technology.

5. Although there was a "technology gap" between the United States and
Europe some years ago, it was probably never as large as some writers
alleged. That gap has, however, now been narrowed in part by technology
transfers by U.S.-based multinational companies and in part by the
innovative capacities of the Europeans themselves. Such deficiencies as
existed could be explained as a shortage of capital and managerial
abilities, but these deficiencies are also being remedied. Nevertheless,
there does exist a gap of some breadth with the LDC's, Eastern Europe and
the Soviet Union. As to other industrial countries, the gap exists only
in some industries and appears to be narrowing.

6. The multinational firm has been a principal vehicle for diffusing
technology from the United States. No doubt, it has helped to narrow the
“technology gap." But it has not been the sole (or probably even the
primary) cause of such a narrowing. The independent actions of foreign
countries in increasing their R&D expenditures and investment and in
adopting "old technologies," as well as the licensing of technology by
U.S. companies to unaffiliated foreign firms have also substantially
contributed to that end.

7. To the extent that multinational firms have reduced the opportunities
for exporting by diffusing technology before a foreign-owned company was
capable of imitation, the United States might conceivably derive a short-
term benefit from the regulation of such transfers. The potential
benefit, of course, would be an extension of the time available for
exploiting the technology by exporting.
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8. However, this short-term benefit might well prove illusory. The
multinational firm has frequently made its initial entry into foreign
markets on the basis of its superior technology. By reason of its foreign
investments, the multinational corporation has been able to extend the
useful Tife of its technologies beyond the time when its exports, because
of cost considerations, would no Tonger be competitive. If these advan-
tages were sacrificed to a program of control, the result would 1ikely be
detrimental to U.S. trade interests.

9. Statistics relating to the sales of multinational firms, which
admittedly exclude indirect shipments, do not reflect any great proclivity
to return foreign production to the United States. Studies of U.S.
imports under items 806.30 and 807 of the Tariff Schedules of the United
States, however, do reveal a potential trend which could cause disloca-
tional problems among workers employed by industries subject to stiff
import competition. These potential problems result principally from the
business reaction to those imports and are not directly a result of
technology transfers. More aggressive adjustment assistance programs
would seem to be an appropriate method of dealing with such problems should
they materialize.

10. Experience with past efforts to control the international flows of
capital and technology indicate that it would not be impossible to
institute a broad scale program. Such a program would be administratively
difficult to manage and would not operate perfectly. It seems clear that
it could be done, at some cost, however, including the possible emigration
of some U.S. multinational firms.

11. Aside from the technical difficulties inherent in operating a program
to control technology, certain more far-reaching problems would arise.
First, the United States, if it expects other nations to act in their own
interest, could expect 1ittle cooperation from foreign governments in
enforcing a control program. Second, such controls would tend to under-
mine a principal rationale for the acceptance of U.S. investment by
foreign governments, i.e., the benefits of having access to new technol-
ogies. Third, since technology is in many cases little more than unique
knowledge in the minds of a few individuals, restraints might have to be
Placed on the inter-personal relations of individuals having access to
that knowledge if a system of controls were to be effective.

12. In sum, the regulation of technology should not be looked to as a
significant response to U.S. balance of payments or domestic employment
Problems. Such a policy would not be impossible to implement, and might
Cause some short-term gain, but it seems doubtful that the gain would




equal Tater losses. The type of program posited would, of course,
influence its reception in the world, but the net effect would most pro-
bably be only to encourage additional foreign efforts to develop their

own new technologies and to independently imitate those of the United
States.

IV. RESPONSE OF MULTINATIONAL CORPORATIONS TO U.S.
FOREIGN DIRECT INVESTMENT CONTROLS

The Problem

When U.S. mandatory controls on foreign direct investment were .
instituted in January 1968, the program was presented as a "temporary
measure. At that time, it was said that the controls would remain

in effect until more basic measures could be taken to improve the

U.S. balance of payments position. Four years later, this temporary
measure is still in effect.

U.S. controls on direct overseas investment therefore cqnstjtute an
important part of the environment within which the mu1t1nat1ona1
corporation operates, and U.S. firms planning direct 1nve§tment§ .
abroad have had to orient, accommodate, and implement their decisions
in a manner that met the conditions set by these controls. The ways
in which U.S.-based multinational corporations (MNCs) have responded
to direct investment controls, and the apparent effects of the con-

trols on corporate investment decisions are reviewed in the following
pages.

Data available from Office of Foreign Direct Investments (OFDI) reports
on the operations of the capital control program cover the total
universe of some 3,350 enterprises whose foreign investment acti-
vities are subject to the control program. These data are not
disaggregated in a manner that would permit isolation of the .
multinational corporation response from that of other investing firms
subject to the OFDI controls. Statistical data show, however,

that fewer than 140 MNCs account for nearly 60% of U.S. private
direct investment overseas. Thus, because of their relative
importance, multinational corporations may be assumed to account for
the major part of the aggregate data reviewed below and to be the
principal determinants of any trends cbserved. Hence, the term
"multinational corporation" is used even though the underlying data
cover a broader universe of U.S. firms.

The Direct Investment Controls

The mandatory controls on foreign direct investment were instituted
as part of a broader attack on the U.S. balance of payments problem.
The seven elements of the overall program also included measures to
tighten the Voluntary Foreign Credit Restraint program_adm1n1stered
by the Federal Reserve Board and to encourage foreign investment and
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travel in the United States. The more immediate objective was to
reduce the 1968 balance of payments deficit by at Teast $1 billion.

Responsibility for administering the controls was given to the newly
created Office of Foreign Direct Investments which undertook to
refine and amend the general regulations established to implement
the controls. The goals of the program were to be achieved by a
reduction in U.S. "direct investment," defined as the sum of net
capital outflows for direct investment and reinvested earnings from
existing investments. The program was not intended to discourage
direct investment per se, and few restrictions were placed on
borrowing abroad by investors, reflecting a desire to shift the
financing of investments to foreign capital markets.

The amount of investment that a firm may make during a year (its
"allowable") may be calculated in accordance with a number of alter-
native formulas. Two specify minimum amounts that firms may invest;
another uses the level of an enterprise's average annual direct
investment during a given base period; and others are based on
affiliate earnings during the prior year.

The situation is further complicated by the fact that different
coefficients apply to different scheduled areas for a firm choosing
the "historical" basis. For instance, a MNC may invest in the less-
developed countries (Schedule A) 110% of its base period average,
but only 65% in such countries as the United Kingdom, Japan, and
Australia (Schedule B), and only 35% in the developed countries of
Western Europe and South Africa (Schedule C).

Firms subject to the controls are given a degree of flexibility in
the use of the proceeds of long-term foreign borrowing. Under the
regulations, a firm may finance direct investment with such funds

or may use them to "offset" direct investment--investing funds and
repatriating an equal amount of borrowed funds to the United States--
without reducing its allowable. A firm's allowable will be charged
only when the underlying debt obligations are repaid.

Additional flexibility is afforded in that a firm may request relief
from the controls in the form of a specific authorization. Such
specific authorizations have been granted for increases in export
credit to affiliates, for foreign equity financing transactions,

and to meet various types of hardship situations.

Experience Under the Regulations

Available data appear to support the contention that multinational
firms and other enterprises have not seriously reduced their foreign
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i i tment activities due to the OFDI contro]s. .After a
gagﬁgtd;gvii 1968, total annual coqtrq]]ed U.S. direct ]nvestmiﬂt
resumed the upward trend characteristic of the years prior tz e
introduction of the mandatory_contro]s. _However, a far gEea eE
proportion of foreign direct investment 1s now financed throug
foreign borrowing than was the case before 1968.

igures shown in Table 6 (Tocated at the end of this sec§1on)
1?$uztgate these developments in greater detail. The table incor-
porates data for the years during which the controls have been in
effect, as well as for the voluntary constraint period of 1965-67.
The data show that firms subject to the controls reduced their
direct investment for 1968, the first year that the controls were
in effect, by $850 million from the $4.§ billion mark for 1967.
However, the annual direct investment figures for 1969.anq 1970
show new peaks of $4.9 billion and an estimated $6.8 billion, )
respectively. Thus, even while supJect to the constraints of the .
control program, firms increased direct investment by a s!gn1f1can_
margin during and after the first year the controls were in operation.

substantial drop in investment in 1968 remains to be explained.
Lﬂgn the program wag instituted, the U.S. Government a1m§d for a
$1.0 billion reduction; but, in fact, a saving of $2.3 billion was
attained. OFDI has offered a partia]_exp]anat1on, reasoning that
the firms subject to the controls facing a new and complex set of
regulations overcomplied with the program to 1gave_themse1ves a ]
margin of safety. Some evidence to support this view may be.foun
in the record levels of overseas borrow1ng reached that year: com-
panies borrowed unprecedented amounts in the Eurobond market and
then deposited a high proportion of the proceeds in the Eurodo]]ar
market for use in succeeding years. According to th1s line of
thought, the 1969 and 1970 results reflect greater investor
familiarity with the direct investment program.

1so indicates how U.S. corporations altered their investment
$?ﬁlﬁc?n3 practices to meet the conditions of the controls. From
minimal reliance on the foreign borrow1ng.to meet their 1nyestment
financing needs, U.S. direct investors sh1fteq to substantial employ-
ment of offshore funds during the 1968770 period. The recqrd.$2.2
billion used in 1968 is a significant jump from the $582 m11!1on for
1967. Furthermore, the "use of proceeds" figure has grown since 1968

by approximately $400 million annually.

. . . d
Foreign borrowing.--Also of interest are the nature and
characterigtics of the borrowings from which proceeqs were der1v¢d.
Detailed data on this subject was released by OFDI in July 1971 in
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its "Selected Statistics." These data are presented in Tables 7 and 8.

The figures are the result of an OFDI survey of long-term foreign
and overseas borrowings by U.S. direct investors outstanding on
December 31, 1970. Reporting were 339 firms with outstanding bor-
rowings of $2 million or more; this group accounts for all but $200
million of the $11.5 billion of foreign debt reported by the 814
enterprises that are the largest firms subject to the controls.

These tables show that total foreign debt outstanding at the end of
1970 for this group of direct investors was $11.3 billion. This
total was fairly evenly divided between bank borrowing (53%) and
security issues (47%). Within the bank debt category, the major
items were short-term credits from foreign branches of U.S. banks
($1.5 billion) and term Tloans from foreign banks ($2.3 billion).

With regard to long-term obligations (primarily composed of
Eurobond issues), there is an almost even split between non-bank
straight debt ($2.5 billion) and non-bank convertible debt

($2.7 billion).

The significance of these figures lies not only in the indication
they give of the degree to which U.S. firms have shifted to foreign

.sources of investment financing under pressure from the controls;

they also reflect non-quantitative trends that are worth noting.
These relate principally to the apparently increasing knowledge of
and involvement with foreign financial institutions and markets on
the part of U.S. corporate officials. The development of such ties
is a by-product of the controls and may represent a change in the
financial practices of multinational enterprises that will continue
beyond the 1ife of the investment controls.

Prior to the institution of U.S. direct investment controls, the
general practice was for U.S. firms to leave to their affiliates
responsibility for day-to-day relationships with foreign banks.
Since the advent of the controls, U.S. multinational corporations
have had to turn to foreign institutions to satisfy their credit
needs. Accordingly, U.S. businessmen have built close working
relationships with foreign bankers and have also become acquainted
with the banking instruments and practices employed abroad. Thus,
financial officers of multinational corporations have now created

and maintain direct contacts with foreign banks and overseas branches

of U.S. banks.

For their part, U.S. and foreign banks have sought to develop the

ability to provide financial services across international boundaries

to match the scope of their multinational customers' needs. A step

~+
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that many U.S. banks have taken as a consequence is to establish an
Edge Act Corporation through which they can engage in foreign banking.
The rapid increase in the number of overseas branches of U.S. banks is
further evidence of their efforts to expand their international finan-
cial business. A recent development has involved banks in several
countries establishing arrangements for close cooperation on a
multinational basis.

Multinational corporations have become heavily involved in the Eurobond
market as well. Eurobonds (securities underwritten and marketed by
groups of international institutions) were first floated in 1963, the
year that the Interest Equalization Tax (IET) was instituted. Prior
to that year, foreigners--Europeans in particular--had relied heavily
on the New York capital market, enjoying the advantages of relatively
Jower interest costs and the ease with which large amounts of funds
could be raised here. The IET removed the cost advantage and thereby
stemmed the outflow of borrowed funds from the United States.
Europeans were forced to turn to their own national capital markets
and to the developing Eurobond market.

U.S. companies became active in the Eurobond market with the start of
the Voluntary Direct Investment Program in 1965, but it was not until
the institution of the mandatory program that their participation
reached significant proportions. Since use of the proceeds of long-term
foreign borrowing does not represent a charge to a firm's investment
allowable under the mandatory program, U.S. firms had a great incentive

. for borrowing in the Eurobond market to meet their investment financing

requirements. This provision benefitted the multinational corporations
in particular, since investor preferences dictate that only the

largest and best known firms can successfully float Eurobond issues.
Smaller enterprises typically rely more on bank credit.

A qualification placed on U.S. firms' borrowing in the market under
the OFDI program is that in order to be eligible for consideration

as a "long-term foreign borrowing," a Eurobond issue by a U.S. direct
investor has to be subject to the IET if purchased by a U.S. citizen.
In this way, direct investors presumably are prevented from selling
Eurobonds abroad to U.S. citizens and thus financing their foreign
investments with U.S. funds.

To satisfy this qualification, U.S. firms have established international
financing subsidiaries through which they can issue Eurobonds. These
have usually been located in Delaware, Luxembourg, and the Netherlands
Antilles. They also serve the objective of enabling U.S. firms to
float their Eurobonds free of withholding tax, a competitive prerequi-
site for successful floatation on the market.
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The relationship between the multinationals and the Eurobond market
can best be described as "symbiotic." While the large multinational
corporations have been able to avoid restricting their direct
investments by tapping the Eurobond market for capital, their search
for financing provided a great impetus for the growth and develop-
ment of the market. Their increased demands for capital have
stimulated growth in the volume of funds channelled to the market,
and their participation and the consequent entry of U.S. financial
enterprises have led to the use of sophisticated financing instruments
and techniques commonly used in the United States. U.S. firms, for
example, were largely responsible for the introduction and widespread
acceptance of convertible debentures in the Eurobond market.

On the whole, the greater involvement of U.S. multinational
corporations in foreign financial markets may be seen as beneficial
both from a balance of payments point of view and in terms of
widening the sources of funds U.S. and other companies can tap.
Nevertheless, some negative points have been raised by U.S. firms
about what they regard as compulsion by the U.S. Government for

them to borrow overseas. One complaint frequently heard is that
borrowing abroad is more costly than raising funds in the United
States, since foreign interest rates have generally been higher than
those in U.S. domestic markets. Investment plans are adversely
affected, it is claimed, since some firms have had to cancel projects
rather than finance them with higher cost funds. It is difficult

to determine with any degree of certainty the extent to which U.S.

foreign direct investment has actually been inhibited as a consequence.

) Financing of exports to affiliates.--Since the OFDI program was
instituted, concern has been expressed by officials of some multi-
national companies about the effects of the investment controls on
the financing of exports to their foreign affiliates. They contend
that the manner in which open account credit extended to their
affiliates is treated under the OFDI regulations has the effect of
discouraging U.S. exports. The resulting adverse effects on exports,
in turn, frustrate the essential purpose of the controls, that of
improving the U.S. balance of payments.

The difficulty arises from the fact that year-to-year changes in
export credits extended by U.S. companies to their foreign affiliates
are treated as transfers of capital which are subject to limitation
under the program's regulations. This is true whether the credits
are evidenced by open-book balances or in other ways. In principle,
any increase from one year-end to the next in amounts owed by a
foreign affiliate to the parent company for goods or services
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i i i i i tment which is

ived is considered a form of foreign direct inves !
Eﬁgiéég against the U.S. firm's allowable. The Tatter's 1eegai to
make other foreign direct investments is consequently reduced by a

1ike amount.

. ; : . ‘< that
ain reason for treating export cred1t§ in th1s manner is t

Iﬂzymcou1d theoretically be used to make direct 1nves$men§s a:¥$?$%ate

A multinational corporation could advqnce funds to.ah_ori;gnnoma1

by exporting goods to it and not require payment within .$ orma

time period. The funds that the aff111qtes would qrd1nar1 { Al

used for such payment could then be available for investment a ;

Thus, failure to treat increases in export credits to ?ore;g?e .

affiliates as a form of investment could constitute a loopho

the controls.

g : . his
ractice, multinational companies adyerse]y.affected by t
;g1gcy are given special authority for increasing suchfgxpor;_cn
credits when it can be demonstrated that they are for ;ninc gf
bona fide exports on customary terms and_not_a d1sgu1sed dor;m B
direct investment. Such specific authorizations are added to
firm's general investment allowable. In some cases, howiveg;n
where firms have unused investment allowables, or are exten %he
long-term credits (over one year), or appear to be 1ncrﬁas1??ef
average maturity of the credits, OFDI may not grant such re ;

ing this policy as not adverse to U.S. exports, OFDI
;giﬁi:egﬁln%hat 1tphas ¥nvited‘app11cat1ons for speg1f1c-$uthg£;;
zations to cover export fina?géggtindtnas XZL?ﬁgtgilgizgl gchFDI
d may exist. In e then i .
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L S O e T e ofiot 1n 1968014 Specific relfef totalling

i account relief in ."14, i
;ggl1iﬁazog98p$?11ion was granted in that year. qued on eerr;ence
under this policy, OFDI has conc]uded_th§t d1r§ct 1nvesE?rs avto
been able to accommodate themselves within their a]]owa es or
find other solutions to meeting open.account_export f1nqnc;ng .
problems. Thus, OFDI officials, haang examined and reﬂectﬁ
number of alternative means of handling the problem, take the

position that no policy change is required.

i fi i i d when these
specific authorizations are granted an ]
Egz igincggigedpagainst the firm's 1nvestmeng1a11o¥ablﬁ, }@ agpears
. ol . e
resent serious adm1n1strat1ve problems to the f1 )
?235132§yb2cause of the need for detailed reporting of such trans
actions and for forecasting exports quarter by quarter. Becaus$
of these difficulties, many multinational corporations apparently
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do not bother to apply for specific authorizations to cover export
credits to their foreign affiliates.

Instead, the affiliates are
said to borrow abroad near the end of each year enough to reduce
their year-end indebtedness to their parent companies, repaying
the borrowings shortly after the first of the next year. This is
not only onerous and costly to the firm

s involved but provides no
enduring benefit to the U.S. balance of payments.

Furthermore, it is quite 1ikely that some multinational corporations
have failed to expand their exports to their foreign affiliates to
the fullest extent possible,

instead allowing the Tatter to obtain
needed goods and services abroad.

In this way, they can dispense
with time-consuming applications fo

r specific authorizations and
forestall possible compliance problems.

This is particularly Tikely
to occur when the firm believes that OFDI will not grant the relief
being sought. There is reason to believe, therefore, that U.s.
exports may be adversely affected by OFDI's treatment of credit
sales from MNCs to their foreign affiliates.

In this connection, it would seem highly desirable as a matter of
- principle for the U.S. government

to move away from regulation of
individual companies on a case-by-case basis where inter-company

export financing is involved. A more satisfactory approach would
be to devise general regulations which apply equally to all firms
or to broad classes of firms.

The total amount of ex
transactions is not kn
estimated on the basis

ports involved in parent to affiliate
own but is potentially large. It has been

of 1962-64 sample data that about one-fourth
of all U.S. exports go to or through foreign affiliates. It is

clear that the total amounts involved are so large that Cutting

off even a small percentage of total U.S. sales to foreign affiliates

could affect our balance of trade. By way of illustration, if

potential U.S. exports to foreign affiliates amounted to $10 billion

a year and if 5% of those were replaced by purchase of foreign goods

- because of the OFDI regulations, the loss of U.S. exports would
amount to $500 million a year.

Affiliate debt.--The influence of the capital control program
is not Timited to U.S. firms

s 1ts impact appears to have extended as
well to borrowing by their foreign affiliates. However, it is not
possible to determine how much incremental affili

a given period can be attributed to the investme
proportion has resulted from
attempt to do such an anal
under the title, Foreign A

nt controls and what
the influence of other factors. One

ysis was published by OFDI in July 1971
ffiliate Financial Survey, 1966-69.
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The OFDI approach was to use an econometric "model"™ to study "the
relationship between changes in affiliate assets (uses of funds) .
and changes in the types of financing from parents or other (foreign)
sources of funds which existed before the inception of the mandatory
program.” The data used were taken from reports by 469 d!rgct '
investors giving balance sheet information on foreign aff111qtes in
which they have a majority interest. The analysis resulted in an

estimate that the program may have induced affiliate borrowing in
1968 and 1969 amounting to a total of $1.4 billion.

The OFDI work represents a good start toward dealing with a
difficult area, but the validity of its results is compromised by
the omission from the model of many important variables in

financial decision-making, €.9., U.S. and foreign interest rates,

affiliate or parent profits, tax considerations, and sales
performance.

In Tight of the doubtful results of the OFDI study, and lacking any
other evidence on the program's effects on affiliate borrowing,
Tittle can be offered other than a judgment that the controls have
probably influenced affiliates to increase their borrowing beyond
levels that they might have maintained in the absencg of.controls.
Further study is necessary for a more precise determination of the
nature of these effects and their impact--e.g., through smaller

remitted earnings by affiliates--on the U.S. balance of payments.

Balance of Payments Costs of the Controls

It has been pointed out above that the Eurobond markgt mitigated
the restrictive effects of the investment controls since multi-
national corporations were able to maintain their totq] levels of
investment while reducing transfers of investment capital by
borrowing abroad, although at a higher cost. In stimulating §h1s
change of corporate financing patterns, the program has benefitted
the U.S. payments position. But the investment controls have also
stimulated capital outflows from the United States to the Eurqbond
market--outflows which analysts believe have offset the ben¢f1ts of
the program to some extent. These flows have occurred despite
efforts to coordinate the various U.S. capital control programs--
the direct investment controls, the Interest Equalization Tax, and

the Federal Reserve's Voluntary Foreign Credit Restraint program--
S0 as to block such outflows of funds.

An article that appeared earlier this year in Fortune outlined
several channels through which such funds move. Individuals,
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attracted by high interest rates, transfer dollars overseas which
may be invested in Eurobonds directly or indirectly through a
financial institution. Many companies that are not covered by

any of the capital control programs--as well as some that are,
such as small brokerage houses or mutual funds--also provide funds
Fo the Eurobond market. Gaps in the OFDI regulations allow direct
investors to make investments in i11iquid instruments, such as
time deposits with maturities of longer than one year. The IET
does not apply to purchases of new Canadian stocks and bonds.
Canadians often reinvest abroad the funds received from such

sales in order to take advantage of the higher yields available
there.. In addition to stimulating capital transfers abroad by
U.S. citizens, the direct investment controls apparently have

led to withdrawals and diversions of funds from the United States
by foreign (chiefly European) investors seeking the higher yields
available on the Eurobond market. In one form of disinvestment,
Europeans have sold their holdings of U.S. stocks and used the
proceeds to purchase convertible Eurobonds.15/

Another balance of payments cost that may be attributed to the
control program is the annual outflow of interest paid by direct
investors on their foreign debt. This outflow has risen as these
f1rm§ have switched their financing from U.S.to offshore resources.
The interest paid represents an outflow of funds that would other-

wise (jn the case of U.S.-source funds) have accrued to U.S.
financial institutions.

In conclusion, one can Tist and explain all of the ways in which

the OFDI program has directly or indirectly stimulated movements

of gapita] from the United States or contributed to the diversion

of inflows. But, in the end, it is impossible to assign quantitative
values to the various flows. Although it is frequently reported

that American individuals and firms regularly deposit funds in the
Eurodollar market and purchase Eurobonds, no estimate can be given
concerning the volume involved. Despite the fact that the OFDI regu-
lations governing export credit appear to restrict exports, no value
can be placed on those that may have been Tost. And it is impossible

to estimate the size of the flow of funds derived from the liquidation

of U.S. securities that may have been reinvested in the market.

The Debt Overhang Problem

A potentially serious threat to the U.S. balance of payments that
has arisen as a consequence of the direct investment controls is
known as the "debt overhang." This term refers to the outstanding
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foreign debt that U.S. firms have accumulated during the years
that the investment regulations have been in effect.

This accumulation has stemmed largely from OFDI's regulations
concerning foreign borrowing by direct investors. As explained
above, a direct investor is subject to restrictions on the amounts
he can invest overseas (net transfer of capital plus his share

of reinvested earnings), but there are only Timited restrictions
on his borrowing abroad for investment purposes. Thus, a direct
investor may amass as much debt as he is able and willing to
assume by borrowing from foreign banks or selling his debt obli-
gations on international capital markets.

The problem that the existing volume of "debt overhang" poses is
explained as follows: Much of this debt was contracted at
relatively high interest rates. Under OFDI regulations, repay-
ment of this debt with U.S. funds would result in a charge against
a firm's investment allowable--a definite disincentive for firms
with allowables insufficient to meet their needs. But if the
program were terminated and U.S. interest rates were substantially
below those in Europe, firms might repay a significant portion of
their outstanding debt from U.S. funds.

It is difficult to predict what portion of the debt would actually
be refinanced in the United States or simply repaid with U.S. funds.
The possibility that the proportion might be high constitutes a
dilemma for policy-makers. The investment controls have been
justified as a temporary measure, to remain in effect until the

U.S. balance of payments position is strong enough to warrant

their removal. But in removing the controls, the U.S. Government
would run the risk of triggering a massive outflow of funds--
capital to repay part of the outstanding debt (plus whatever

amounts are required to satisfy the year's investment requirements).
Thus, without some type of provision for orderly conversion of these
debts, abolition of the controls could add to balance of payments
difficulties.

A key question is the proportion of the outstanding foreign debt of
U.S. direct investors that might be repaid. The answer would depend
on a variety of external factors, including the prevailing interest
rate differentials between U.S. capital markets and those abroad.
Nevertheless, some of the considerations that bear on the question
are reflected in the figures on outstanding debt contained in

Tables 7 and 8.

I
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Four items account for more than 80% of the total debt outstanding
and therefore merit close attention. They are: short-term loans
from foreign branches of U.S. banks, term loans from foreign banks,
publicly offered straight debt, and publicly offered convertible debt.

Short-term loans from foreign branches of U.S. banks have reached

$1.5 billion and account for 13% of total debt outstanding. There
is reason to believe that the bulk of this category 1is in the form
of revolving Eurodollar credits with London-based branches of U.S.

banks. Such credits are flexible, easy to arrange, and easy to
terminate.

Term Toans from foreign banks total $2.3 billion and equal 20% of

the total. These are likely to be denominated in the stronger
European currencies and therefore their volume would be subject to
fluctuations in accordance with U.S. firms' exchange rate expectations.
On the other hand, such credits should be Tless responsive to interest
rate differentials between the U.S. and European financial markets.

With respect to publicly offered straight debt obligations, the Tikeli-
hood of repayment will depend in part on the call provisions they

carry and the premium costs associated with exercising this option.

The call provision and premium cost considerations would also weigh

in U.S. firms' consideration of whether to repay their convertible
public debt obligations. An additional factor with regard to this

type of debt would be whether holders might exercise their rights

for conversion of their securities into equity.

It is evident, then, that there are a great many unanswered--and
perhaps unanswerable--questions about the effects of eventual decon-
trol on the "debt overhang." The only certainty is that the problem
is a serious one which considerably complicates decision-making with
respect to the future of the OFDI regulations.

Conclusions

One would have to conclude, after reviewing the above analysis and data,
that muTtinational corporations have not been seriously inhibited in
pursuing their overseas expansion goals by the U.S. controls on

foreign direct investment. After absorbing the initial shock from
institution of the program, MNCs raised their annual foreign direct
investment to levels beyond those reached in the period immediately
prior to imposition of the controls.

They were able to avoid curtailing their direct investment activities
by raising substantial amounts of funds through borrowing from foreign
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banks (including overseas branches of U.S. banks) and f]oa@iqg debt
issues on the Eurobond market. The result has been a significant
switch in the investment financing patterns of these corporations,
with a much higher proportion of their foreign direct investment

being funded with off-shore funds and a concomitant reduction in

the role of capital transferred from the United States. A secon@ary
result of the increased borrowing has been a considerable expansion of
foreign banking services and rapid development of the Eurobond market.

Negative effects of the controls on MNC operations havg also peen
evident. Charging export credits extended by a U.S. firm to its
affiliates against the parent's investment allowable appears to have
been a negative influence on the U.S. trade account. Although OFDI
has a procedure for granting specific authorizations to cover Fh1s '
type of transaction, many corporations still claim that it is insuffi-
cient and that they have been forced to allow affiliates to produce
goods overseas because of the controls.

The other negative factor relates to the cost of borrowing abroad.
Multinational firms, in complying with the direct investment controls,
have found it necessary to borrow funds overseas at higher rates of
interest than are available in the United States. Thus, the controls
have Ted to an increase in that portion of the cost of projects
financed with offshore funds and a decrease in earnings remitted by
affiliates of multinational firms.

In terms of balance of payments effects, the program seems to have had
a beneficial short-term impact on our payments position. Under the
influence of the control program, U.S. firms have held down their
capital transfers, increased their earnings remittances, and

stepped up their foreign borrowing. These benefits are offset to

some extent by the two negative factors mentioned above as well as
outflows of funds from the United States that the program has stimu-
lated directly and indirectly. On balance, these adverse effects.
probably do not outweigh the immediate balance of payments benefits
derived from the program, at least in the short run.

In the Tong run, the accumulation of foreign debt by U.S. firms--a
direct consequence of the investment controls--represents a serious
potential threat to the U.S. balance of payments. In the event the
program were abolished, a portion of this "debt overhang" m1ght_be
repaid, resulting in a substantial outflow of funds from the United
States. This possibility is a factor which will complicate planning
for elimination of the controls.

The New Economic Program announced by President Nixon on August 15,
1971 in allowing the dollar to float substantially altered the
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financial and economic conditions within which U.S. firms conduct
their investment business. The expected changes in the international
monetary system will certainly have a substantal impact on the level
and financing of U.S. foreign direct investments. Foreign direct
investment will become more expensive for U.S..firms as the U.S.
dollar depreciates against other major currencies, and exporting
from the United States should become more attractive.

It is probable, therefore, that some firms will cancel plans for
marginal projects; but it is impossible to predict whether an increase
in the cost of investing will result in an overall decline in the
annual rate of U.S. foreign direct investment. Finally, as the new
U.S. policies succeed in correcting our balance of payments problems,
the need for capital investment controls will diminish.

TOTAL, ALL REGULATED

SCHEDULES, EXCLUDING

CANADA

~Transfers of capital 1/
Reinvested earnings

Direct Investment

Deduction for use of proceeds
Regulated direct investment

SCHEDULE A
" Transfers of capital
Reinvested earnings
Direct Investment
Deduction for use of proceeds
Regulated direct investment

SCHEDULE B, EXCLUDING CANADA
Transfers of capital
Reinvested earnings

Direct Investment
Deduction for use of proceeds
Regulated direct investment

SCHEDULE C
Transfers of capital
Reinvested earnings
Direct Investment
Deduction for use of proceeds
Regulated direct investment

MEMORANDUM: CANADA
Transfers of capital
Reinvested earnings
Total
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Table 6

DIRECT INVESTMENT UNDER THE OFDI CONTROLS, 1965-70
' " (millions of dollars) S

1965 1966 1967 1968 1969 1970 Est.
3080 3387 3360 2321 3427 1520
1058 1109 934 1129 1530 2250
138 LL% L29L 3050 L3957 3770

(98) (62#) (582) (2209) (2603) (2992) 2/
LOLO 3862 3712 1201 2385L 3778 T

809 816 721 820 993 1

389 4,65 417 529 503 352
1198 1281 1138 1319 196 775

(13) _(28) (39) (595) (L55) (652)
1185 1253 71099 7oL 0

987 1018 1230 762 1130 1602

192 369 312 409 b23 6l
1,79 1387 TI0L2 TIITX 1553 273

(20) (160) (177) (6L2) (638) (758)
IL59 71227 1365 529 915
128L 1553  1L09 739 130 1

177 275 205 143/ 6ot§/ o
16T 1828 T61L 930 IS8 Toor

(65) (LL6) (366) (972) (1510) (1582)
I3% 1382 TI208  (L2)

873 971 679  L59 T

Lo 593  L81 649 7&% i
1313 156L 1160 1108 11,60 Tégg

Source: Office of Foreign Direct Investments,

0L 1583

7533/

398 710

Foreign Direct Investment Program: Selected Statistics, July 1971

See following page for footnotes.
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Table
(millions of dollars)

1966
51
28
ules.
1laneous credits, $2 million of short-

205

and similar short-term borrowings with stated or no
o0 1970 reflect renewable or revolving terms of finance exten

177
336

336

686

21
I57
75
1L9
dvances,

t

1965 &
Prior
136

SUMMARY OF OUTSTANDING BORROWINGS BY YEAR OF ORIGINATION
332

from foreign banks and foreign

year, generally characterized by fixed amortization sched

3/ Includes Government loans and other misce

Borrowings originating prior

Office of Foreign Direct Investments,
Foreign Direct Investment Program: Selected

Foreign Banks
Foreign Banks
w/ US Equity
Foreign Branches
of US Banks

Subtotal

w/ US Equity

Foreign Branches
of US Banks

Subtotal

Foreign Banks
Foreign Banks
Public Offerings
Private Placements
Subtotal
Public Offerings
Private Placements
Subtotal

A. SHORT-TERM BANK LOANS 1/
B. BANK TERM LOANS 2/
C. NON-BANK STRAIGHT DEBT

suppliers' credit.

maturity period.
2/ Term loans and other borrowings

than one year.

1/ Renewable and revolving credits, overdrafts, a

D. NON-BANK CONVERTIBLE DEBT

E. OTHER 3/
F. GRAND TOTAL

Source:
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therefore impossible to determine with certainty the quantitative effects
of foreign direct investment or even at times the direction of the
effects.

The principal difficulty confronting all analysts and the above studies
in particular is that it is impossible to know exactly what would happen
if U.S. firms did not make direct investments abroad. There is no way of
being sure what the world would be 1ike in the absence of such invest-
ments. Yet this information is needed in order to determine what differ-
ence foreign direct investment or the lack of it makes to our balance of
payments. One cannot simply take it for granted that nothing else
changes when U.S. firms invest abroad or that nothing else would change
if they did not invest abroad. One cannot assume, for instance, that the
various types of exports which are shipped to foreign affiliates of U.S.
firms are entirely dependent on the existence of those affiliates; many

of those exports might be made anyway and sold through non-U.S. distributors.

Nor can one assume that goods produced abroad by affiliates displace an
equal amount of U.S. exports; it may be that if those affiliates did not
exist, similar goods would be produced abroad by rival firms and hence
exports from the United States would be affected to the same or to even a
greater extent.

The main uncertainty is whether U.S. investment abroad supplements or sub-
stitutes for investment by non-U.S. firms or, in other words, whether
similar investment would be made by rival firms if they were not made by
U.S. firms. A secondary question is whether foreign direct investment
reduces the volume of domestic investment or leaves it unchanged. A third
uncertainty is whether investment abroad tends to increase local demand

for the products or whether such demand should be taken as given and fixed.
Depending on how these questions are answered, one can obtain very different
results in attempting to measure the balance of payments effects of foreign
direct investment. Unfortunately, no generally accepted answers are avail-
able, and hence each analyst has to make his own assumptions on the basis
of his subjective judgment.

The question of whether similar foreign investments would be made by non-
U.S. firms if not made by U.S. firms is crucial to any estimates of the
effects on the U.S. balance of payments. Analysts have advanced different
assumptions of this probability. At one extreme, some have assumed that
foreign investment by U.S. firms merely substitutes for similar investment
that would otherwise be made by non-U.S. firms, so that the total volume of
investment abroad is the same as it otherwise would be. At the other
extreme, it may be assumed that investment abroad by U.S. firms supplements
or adds to whatever investment is undertaken by non-U.S. firms, thereby
increasing the total amount of such investment. One may also take the
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in-between position that foreign direct investment by U.S. firms partly
substitutes for and partly supplements that of non-U.S. firms. Other
analysts assume that the U.S. investment supplements that of non-U.S.
firms for a few years and thereafter substitutes for it, the rationale
being that non-U.S. firms might not be in a position to undertake similar
investment immediately but would be able to do so after awhile.

Whether and to what extent U.S. investment abroad merely substitutes for
non-U.S. investment depends on a number of factors of which the follow-
ing seem to be the main ones:

(a) The part of the world in which the investment is made. Substi-
tution is more 1ikely in developed areas like Western Europe or Canada
than in less-developed countries, since the former are more likely to have
local firms capable of undertaking similar investments.

(b) The degree of product sophistication. Substitution is less
likely with respect to advanced-technology products than with respect to
less sophisticated products, because foreign firms may lack the technical
know-how to produce the former. However, this will normally be true only
for a limited period of time, since the foreign firms will eventually
acquire such know-how.

(c) The ability of foreign firms to undertake added investments.
This involves not only technical know-how but financial capacity, the
aggressiveness of the firms, the availability to them of needed management
talent, etc.

(d) The amount of stimulus to investment provided by governments of
the host countries. This may consist either of direct investment incentives
or of general policies that are conducive to native investment. Where such
stimulus is strong, local firms are Tikely to undertake investments in
areas where U.S. firms do not.

(e) The degree of product differentiation. If rival firms can pro-
duce goods that are identical to those produced by U.S. firms, non-U.S.
investment is more likely to be a close substitute for U.S. investment
than if the U.S. firms can differentiate their products by style, quality
or brand name.

Professors G. C. Hufbauer and F. M. Adler used three sets of assumptions
concerning substitution possibilities in an important econometric study

of the problems which they did several years ago for the Treasury Depart-
ment. 17/ In attempting to measure the effects on the U.S. balance of pay-
ments of overseas investment in manufacturing, they made separate calculations
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and partly by stimulating greater interest in and awareness of U.S. products
in general. On the other hand, U.S. exports may be adversely affected by
such investment to the extent that sales from the new plants abroad substi-
tute for sales of U.S.-source goods that would otherwise have been made.
Such displacement of U.S. exports may occur either in the countries where
the investments are located or in third countries.

(d) U.S. imports may be increased by foreign direct investment if
some of the resulting output is shipped to the United States and if such
products would not otherwise have been imported.

(e) There may also be effects on other items in the balance of pay-
ments -- e.g., travel and transportation, other services related to the
investments, and payment of interest on foreign borrowings -- but these
are likely to be relatively minor.

(f) A few foreign investments of U.S. firms may some day be sold to
foreign purchasers and ‘the proceeds repatriated to the United States, to
the benefit of our balance of payments. Any such transfers of funds, how-
ever, will be included in the data on direct investment capital flows, which
are shown on a net basis.

(g) A number of major multinational corporations are based abroad, and
some of these invest in the United States. Such reverse direct investment
also affects the U.S. balance of payments, the effects being more or less
the opposite of those 1isted above in connection with the foreign direct
investment of U.S.-based firms. Although of secondary importance quanti-
tatively, this direct investment in the United States by foreign firms
should be considered in any full analysis.

Each of these balance of payments effects is discussed below, preliminary
to an attempt to assess the overall effects of investment on the balance of
payments.

Capital outflows.--Data on foreign direct investment by U.S. firms are
shown in TabTe 9. The first column presents direct investment data taken
from the balance of payments accounts. These figures exaggerate somewhat
the actual capital outflows, since they include not only funds originating
in the United States but also funds utilized for direct investment that
are borrowed abroad by U.S. parents and their domestic subsidiaries or
raised abroad through security issues sold by finance subsidiaries in the
Netherlands Antilles and initially transferred to the U.S. parents. Rough
estimates of these funds raised abroad are presented in the second column.
Estimates of actual capital outflows from the United States (obtained by
Subtraction) are shown in the third column.
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Table 9
Long-term Private Capital Flows for
U.S. Direct Investment Abroad
(in mill1ions of dollars)

Direct Of which, Leaving funds
investment funds raised from U.S. for
flows (net) abroad* direct investment

1960 1674 1674
1961 1598 1598
1962 1654 1654
1963 1976 1976
1964 2328 2328
1965 3468 52 3416
1966 3661 445 3216
1967 3137 278 2859
1968 3209 785 2424
1969 3254 631 2623
1970 4445 378 4067

* New issues of securities sold abroad by U.S. corporations. (Excludes most
securities issued by subsidiaries incorporated abroad. Also excludes bank
borrowings and other credits.)

Source: Survey of Current Business: June 1971, pp. 32, 62; October 1970, p. 26.

This table reveals several important changes in U.S. foreign direct investment
during the past decade. From 1962 to 1965, capital outflows more than doubled;
it was this sharp rise that led to the adoption of voluntary restraints on such
capital movements early in 1965. As a result, U.S. firms began to borrow
abroad on a substantial scale to finance their foreign direct investments, a
practice which had previously been less common. At the same time, direct
investment outflows of funds originating in the United States declined for
several years. In 1970, however, following some liberalization of the (now
mandatory) restraints on foreign direct investment, such capital outflows
increased sharply. It is clear that the Department of Commerce capital

restraint programs have greatly affected the volume of funds flowing abroad to
finance foreign direct investment.

Capital outflows are a negative item in the balance of payments. Hence, any
reduction in such outflows improves the balance of payments at the time. But,
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of course, there are also longer-run consequences of importance which
will be considered in succeeding sections.

Income from direct investments abroad.--The United Sta?es receives
a large and rapidly growing income from its foreign direct investments.
Such income is shown in the U.S. balance of payments accoun?s_(1n the new
format) under two headings: "direct investment interest, d1v1dends anq
branch earnings" and "direct investment fees and roy§1§1es. Only rem1t§ed
income is included; earnings retained by foreign affiliates do not benefit
our balance of payments directly, although they may_do SO 1nd1rec?1¥ by
being reinvested and adding to future earning capacity of the affiliates.

Data on remitted income from direct investments abroad are giyen in Table
10 for the years 1960-70. Such income totalled $7.9 billion in 1970,

about $5 billion more than in 1960, and has been a major source of strength
in the U.S. balance of payments position during the latter part of the past
decade.

Table 10
Receipts of Income on U.S. Direct Investment Abroad
(in miTlions of dollars)

Fees and Interest, dividends

royalties and branch earnings Total
1960 590 2355 2954
1961 662 2768 3430
1962 800 3044 3844
1963 890 3129 4019
1964 1013 3674 4687
1965 1199 3963 5162
1966 1329 4045 5374
1967 1438 4518 5956
1968 1546 4973 6519
1969 1682 5658 7340
1970 1880 6026 7906

Source: Survey of Current Business, June 1971, p. 32.

Nearly all of the income received from foreign direct investments in a given
year is the result of investments made abroad during preceding years. During
the year that a particular investment is made, it is likely to produce little
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or no income. In subsequent years, however, it will normally yield a
significant and gradually growing benefit to the balance of payments. In

the long-run, the accumulated income from a given investment should exceed
the original capital outflow. Hence, it is sometimes asserted that

foreign direct investment is necessarily beneficial to our balance of pay-
ments. However, this ignores other possible effects of such investment,
e.g., on exports and imports. Moreover, it may be a decade or two -- depend-
ing on the nature and Tocation of the investment, its profitability and the

remissions policy of the company -- before the accumulated return from it
exceeds the original capital outflow.

The preceding paragraphs refer to the income remitted over time from a
single investment. But there is a steady stream of capital outflows from
the United States for new investment purposes. If that stream increases
rapidly year after year -- as happened during 1962-65 and might have con-
tinued Tonger had it not been for the restraints adopted in 1965 -- capital
outflows may remain larger than remitted income for a good many years. This
is an additional factor that must be considered in assessing the view that
foreign direct investment inevitably tends to improve the U.S. balance of
payments within a fairly short period.

Effects on U.S. exports.--Although the data are imperfect, it is clear
that there is a significant relationship between foreign direct investment
and foreign trade. A large share of total U.S. exports are directed to
foreign affiliates of U.S. firms, mainly by their parent companies. Depart-
ment of Commerce data for 1965 (the latest year for which such data are
available) show that U.S. exports to the foreign affiliates of 330 report-
ing U.S. firms amounted to $5.1 billion, of which $4.5 billion were from
the parent companies and $0.6 billion from other U.S. exporters. An estimate
for all U.S. firms is not available. For the preceding three years, 1962-64,
more complete estimates had been made by the Office of Business Economics
indicating that nearly one-fourth of total U.S. exports and nearly one-third

of non-agricultural exports had been directed to the foreign affiliates of
U.S. firms. 18/

Of the $5.1 billion of U.S. exports channeled through foreign affiliates

of the reporting firms in 1965, $4.2 billion were purchased by them from
their parent companies, $0.6 billion were purchased from other U.S. suppliers,
and ncarly $0.3 billion were sold by the affiliates on a commission basis.
Table 11 gives a detailed breakdown of the total.

These figures are impressive. However, it should not be assumed that all

of these exports are entirely dependent on the existence of the foreign
affiliates. No doubt some of them would be lost if the affiliates did not
exist, but some part of the exports would probably be made anyway and sold
through other channels, including domestic distributors in foreign countries.
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Capital equipment exports.--Direct investment abroad.often takes the
form of, or is associated with, the export of capital equipment needed in
the new productive facilities. In addition, such investment may lead to
subsequent exports of capital equipment for replacement purposes. In some
cases, the foreign affiliates purchase U.S. equipment begau§e it is
supplied directly by the parent company, but more often it 1s.pgrchased
from other U.S. suppliers for reasons of cost, quality or familiarity.

Actually, the amount of such exports seems relatively small. The foreign
affiliates covered by OBE's survey for 1965 were reported to have purchased
only $356 million of U.S. capital equipment, of which $274 million came
from the parent companies. There is probably considerable understatement
here, with many purchases from nonparents being unreported. But even
allowing for that possibility, it is clear that the foreign aff111ates
obtained a relatively small part of their equipment from the United States.
Total plant and equipment expenditures abroad by U.S. firms came to about
$7500 million in 1965, so that reported purchases from U.S. sources were
less than 5% of the total.

The propensity of U.S. affiliates to buy U.S. capital quipment varies by
region, being particularly low in Europe, where a]ternat1ve.sources of
supply are usually available, and much higher in Latin America and other

less=developed countries, where the equipment is often not produced locally.

There is also variation by industry, with affiliates needing advanced
technology equipment more likely to buy it in the United States than those
using simpler equipment that is widely produced. Where the.purchasgs are
made also depends at times on the source of financing. Capital equipment
is commonly bought on medium- and long-term credit, and when such cred!t is
obtained abroad it is likely to be tied to sales of local products. Since
the adoption early in 1965 of Commerce's voluntary restraint program cover-
ing foreign direct investment, U.S. firms have resorted to 1arge—s§a1e
foreign borrowing, long-term as well as short-term, to finance their opera-
tions abroad. This may have deflected some of their procurement from the
United States to foreign sources.

Exports of parts and components.--A large part of U.S. exports to
foreign affiliates consists of raw materials or semi-manufactured goods,
such as parts and components, intended for further processing or assembly.
In 1965, such exports amounted to $1728 million or about one-third of total
U.S. exports to the affiliates covered by the OBE survey. Of this amount,
$1497 mi11ion went to manufacturing plants abroad and $231 million to non-
manufacturing affiliates.

Unlike capital equipment, parts and components.are ofFen produced by-the
parents, who therefore have a direct interest in selling them to their
foreign affiliates. Indeed, such sales are one of the factors considered
in setting up production facilities abroad.
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Table 11

Exports Channeled Through Foreign Affiliates, 1965
(in millions of dollars)

Exports by Exports by
330 parent other
Total companies Suppliers
Total exports channeled through
foreign affiliates: 5092 4474 618
Purchased by foreign affiliates:
Total 4819 4200 618
For further processing or assembly 1728 1515 213
For resale without further mfg. 2247 2203 44
Capital equipment 356 274 81
Other and unallocated 487 209 279
Sold on commission by affiliates 273 273 ==
Total 5092
From manufacturing parents 4599
From non-manufacturing parents 493
To manufacturing affiliates 3193
To non-manufacturing affiliates 1899

Source: Survey of Current Business, May 1969, p. 40.
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Exports of goods for further processing are highly concentrated. Nearly
half of the reported total went to automotive plants abroad, mainly in
Canada, and most of the rest went to affiliates in the machinery, chemicals
and rubber product industries. Four U.S. firms accounted for half of the
total, whereas 105 parents did not report any such exports. Goods for
further processing are more Tikely to be bought from the parent companies
by affiliates located in areas where the United States has a dominant or
long-established trading position (such as Latin America and Canada) and
by affiliates in less-developed areas than by affiliates located in
Western Europe where parts and components are more readily available.
There are also differences between industries, some requiring highly spe-
cialized parts and components available only from the parents and others
using more standardized goods that are widely available.

In general, U.S. affiliates abroad are more likely to obtain from the United
States the goods they need for further processing than are their counterpart
local firms. To this extent, foreign direct investment increases U.S.
exports. However, it seems 1ikely that this advantage diminishes with the
passage of time and that the buying practices of U.S. affiliates generally
tend to become more like those of local firms, particularly where cost
considerations favor purchase outside of the United States.

Exports for resale.--Foreign affiliates of U.S. firms not only produce
goods but also sell goods produced in the United States. U.S. exports
intended for resale without further manufacture amounted to $2247 million in
1965, about 447% of total exports to foreign affiliates. Surprisingly, per-
haps, more of these went to affiliates engaged in manufacturing than ;n
trade or distribution. An additional $273 million of U.S. exports were
sold through the affiliates on a commission basis. The importance of
foreign affiliates as distributors of U.S. products may be somewhat over-
stated by these figures because some of the sales may have been made direct]
to foreign buyers and merely credited to the affiliates for accounting pur- Y
poses. Nevertheless, it is evident that U.S. foreign affiliates play an
important role in selling U.S. products, not only of their parents but also
to a small extent, of other U.S. firms. ’

It is not clear how necessary foreign affiliates are as sales agents for
U.S.-made products. On the one hand, it must be assumed that a large part
of the exports sold through them could have been sold through other
channels, such as foreign distributors, were the affiliates not available
Other industrial nations have managed to expand their exports rapidly fo}
example, without comparable foreign affiliates. On the other hand, tﬁere
are various reasons why the affiliates might be more effective salesmen
than non-affiliated distributors: they have a greater interest in promot-
ing sales of their parent companies' products; they may be able to fill out
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their product lines with complementary products of their parents; their
mere presence in other countries may stimulate interest in U.S. goods ;

the parent companies may become more interested in exporting and more aware
of the opportunities in foreign markets after setting up affiliates abroad;
and the fact that sales facilities, warehouses and trained personnel are
already on the spot must facilitate the sales of not only the affiliates’
own products but their parents' as well. On the whole, therefore, it seems
reasonable to conclude that a considerable part of the U.S. exports sold
through U.S. foreign affiliates would not have been sold without their
presence, and that the U.S. balance of payments benefits to that extent.

Indirect effects on exports.--Foreign direct investment also serves
to stimulate U.S. exports in indirect ways that are very difficult to
assess but seem potentially important. The presence abroad of U.S. firms
is likely to increase foreign interest in, and awareness of, American-style
products, thereby leading to greater demand for goods made in the United
States as well as for those made abroad by U.S. affiliates. Such demand
may affect sales of products quite unrelated to those handled by the
affiliates themselves. While this kind of secondary impact is impossible
to measure, businessmen generally attribute considerable importance to it.

Economists have often stressed the income effects of foreign direct invest-
ment. Such investment, it is held, expands the economic base and increases
local incomes, thereby creating a greater demand for products from other
countries, including the United States. This argument has much validity
for investments in less-developed countries, particularly those with close
trade ties to the United States. Investments in these areas usually do
yield increases in national product and income that would not otherwise
occur, which, in turn, leads to increases in purchases from the United
States. With respect to investments in developed areas 1ike Canada or
Western Europe, the consequences may be quite different because such invest-
ments will often be made by local firms if not made by U.S. firms. However,
in view of the enormous amounts of U.S. capital, technology, and management
know-how that have poured into Canada and Western Europe in the past decade,
it does not seem possible that those areas could have developed so rapidly
with only their own resources. It is probable, therefore, that U.S. invest-
ment in these areas has significantly raised their national incomes and
thereby Ted to increased purchases from the United States. The effects on
U.S. exports cannot be estimated with any precision although they are
probably substantial.

- Displacement of U.S. exports.--Production abroad by affiliates of U.S.
firms may displace similar goods that would otherwise have been exported
directly from the United States. The affiliates may be better able to adapt
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the products to local tastes or standards, or may simply enjoy a signifi-

cant transportation advantage. Such displacement may take place in the
local markets of the affiliates or in other countries.

The extent to which such export displacement actually occurs is a contro-
versial question. On the one hand, it is asserted that there is little
displacement of U.S. exports by the output of foreign affiliates. U.S.
firms set up production facilities abroad, in this view, only when they are
on the verge of losing their export markets anyway. If they do not produce
the goods abroad, non-U.S. firms would do so and the United States would
lose both the exports and the income. Foreign direct investment is regarded

as "defensive" in the sense of being aimed at the retention of foreign
markets.

On the other hand, it is maintained that some U.S. production abroad is at

the expense of U.S. exports. According to this view, many products of U.S.
firms could not readily be produced by non-U.S. firms for lack of the needed
capital, technology or management know-how. Much foreign investment is
undertaken because lower wage rates abroad promise higher profit margins
and/or in order to defend foreign markets against foreign competition or
against other U.S. firms. There is an export of capital, jobs and technology,
it is asserted, at the expense of the U.S. economy and trade balance.

An intermediate position taken by some analysts is that some displacement
of U.S. exports occurs as a result of direct investment abroad but only for
a Timited period of time. Foreign firms would eventually be able to take
over U.S. markets abroad, it is held, even if they are not ready to do so
at the time that U.S. firms set up facilities overseas. Hence, while U.S.
investment abroad may displace U.S. exports for a time, it will in the end
preserve foreign markets for U.S. goods, and exports lost will be more than

offset in the Tong-run by earnings from the investments and by U.S. exports
that are stimulated by such investment.

Judgments on these matters depend largely on the assumptions made about
substitution possibilities. Those who stress the displacement of U.S.
exports implicitly adopt the classical assumptions of Hufbauer and Adler;
namely, that foreign direct investment by U.S. firms will increase total
capital formation abroad but reduce it in the United States as compared to
what capital formation would be without this investment. For both reasons,
but mainly because of the additional production overseas, U.S. exports will

decline. Those who minimize export displacement implicitly adopt the
reverse classical assumptions; namely, that U.S. investment abroad merely
substitutes for investment that would otherwise be undertaken by foreign
firms and that net capital formation is not changed either at home or
abroad. On these assumptions, U.S. exports will be equally displaced by




investment of non-U.S. firms if U.S. firms do not undertake such investment
abroad. The most realistic assumptions undoubtedly 1ie somewhere between
the two extremes but opinions differ as to precisely where.

An elaborate effort to measure export displacement by manufacturing affiliates
was made by Hufbauer and Adler, using statistical data relating to a number of
countries and product groups for the years 1957, 1959-64. Under reverse
classical assumptions (U.S. direct investment abroad merely substitutes for
native investment in the host country), Hufbauer and Adler find that U.S.
exports in this category were increased somewhat by direct investment in
Canada, Latin America and Europe but not in the Rest of the World category.
The beneficial effects in the first three regional categories reflect the

fact that U.S. affiliates abroad appear to displace fewer U.S. exports and

to buy more associated U.S. exports than domestic firms.

Under classical or anticlassical assumptions (according to both of which

U.S. foreign direct investment is additional, and hence increases net capital
formation in the host country), U.S. exports are greatly displaced by invest-
ment in Canada and in the Rest of the World category, moderately displaced by
investment in Latin America, and to a smaller extent displaced by investment
in Europe. The authors find the Rest of the World figures doubtful but the
others in Tine with expectations. The large displacement of exports to
Canada they consider not to be surprising, since a large proportion of
Canada's imports come from the United States.

While these conclusions seem plausible, they should not be accepted uncriti-
cally. The authors in fact state that their examination "reveals a con-
siderable degree of uncertainty surrounding all export displacement estimates.
Indeed, some of their export displacement figures were so large that they
swamped the other trade effects. Hence, the authors felt compelled to scale
them down rather arbitrarily in estimating the overall balance of payments
effects of foreign direct investment. Nevertheless, these estimates are
probably the best presently available.

This brief description of the Hufbauer-Adler study reveals the complexity of
the problem, the lTimitations of existing analytical techniques, as well as
the real difficulties of measuring and reaching definitive judgments as to
the extent of export displacement resulting from foreign direct investment.

It should be recalled, moreover, that the Hufbauer-Adler study covers only
investment in manufacturing. Foreign direct investment of other types,

e.g., in mining, petroleum, utilities or trade, is not likely to displace
U.S. exports significantly.

Imports.--Production abroad by U.S. affiliates may compete with U.S.
exports not only in the host countries and in third countries; it may also
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compete with U.S. products in the United States. In other wgrds, some of
the output of these affiliates may be shipped back to the United States,

to the detriment of our trade balance. In considering this possibility,

it is necessary to distinguish between investment 1n manufacturing affiliates
and investment in mining and petroleum affiliates. The latter types of
investment may well result in increased U.S. imports, but for.the most.part
these are raw materials needed because they are not p(oduced in the United
States or because they can be produced here only at high gost or with the
danger of exhausting domestic reserves. Investment of this sort does not
adversely affect the U.S. trade balance. Thus, insofar as increased ' .
imports from foreign affiliates are a problem, the problem relates primarily
to manufacturing affiliates.

U.S. purchases from manufacturing affiliates abroad amounted to only $1789
million 19/ or 8.3% of total U.S. imports in 1965. Because of Fhe rela-
tively small amounts involved, such imports were generally considered in
the past not to constitute a serious weakness in the U.S. balance of pay-
ments. They are held down, it was thought, by market1ng_arrangements or
qualitative differences in the kinds of goods produced, if not by cost
considerations.

However, purchases from U.S. manufacturing affiliates abrqad_have 1ncre?sed
rapidly in recent years, and by 1968, amounted to.$4741 million or ]4.3A

of total U.S. imports. U.S. firms are now pro@uc1ng abroad automgb!les,
electronics equipment and a long and growing list of other commodities for
shipment back to the United States. It should be noted, however, that 80%
of these imports were from Canada, largely pro@ucts covered by the U:S.-
Canadian Automotive Agreement of 1965. Exc]ud!ng transportation qu1pment
(mainly automotive) imported from Canadiaq affiliates, oq]y about 8A_of
U.S. imports came from foreign manufacturing aff111a§es in 1968. This .
provision had increased but slightly since 1965. While da?a are po@ avail-
able for years since 1968, imports from foreign manufacturing affiliates
still seem to be relatively small and it is not clear whether they constitute
a growing threat to the U.S. balance of payments.

Moreover, the rapid growth of U.S. imports in recent years has not been due
solely, or even mainly, to the multinational corporations. _Most of the
increase has come from sources other than the foreign affiliates of U.S.
firms. German, Japanese and other foreign exporters of automobiles, steel,
textiles, footwear and electronic goods have very successfu]]y.entered the
American market without the benefit of ties with U.S. corporations.

It is sometimes maintained, therefore, that jf U.S. foreign dirgct invest-
ments were restricted in order to hold down imports, non-U.S. firms would
step in to fill the gap and hence total jmports would be unaffected. If,
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for 1nstancg, U.S. electronics manufacturers were prevented from producing
and assembling equipment abroad for sale in the United States, they would

be unable to compete with foreign producers because of high domestic costs
of production and the U.S. market would be lost to imports anyway.
Undoubted]y, this is true in a great many cases. In other cases, however,
non-U.S. f1rms might be unable to substitute fully for foreign affiliates

of U.S. firms because they lacked the necessary capital, technology, market-

ing know-how, distribution facilities in the United States or other requisites

for penetrating the U.S. market. Still, as time goes on, non-U.S. firms
appear to be acquiring these capacities more and more and becoming increas-
ingly close competitors of and substitutes for the foreign affiliates of
U.S. firms. Hence, the potential for curtailing U.S. imports by restrict-

ing foreign.direct investment has, if not disappeared completely, at least
greatly diminished.

_Forg1gn direct investment in the United States.--Many of the world's
mu1t1nat1oqa1 corporations are based in other countries, some of which have
important investments in the United States. Such investments have effects
on the U.S. balance of payments which are, to some extent, opposite to
those of U.S. investment abroad.

Foreign investment in the United States has in the past been relatively
small -- although it amounted to $11.8 billion in 1969. During the years
1960-66, annual capital inflows averaged less than $100 million a year.
Since Fheq, however, they have grown rapidly, and in 1970 amounted to

$969 million. (The figures refer only to net capital inflows for direct
investment in the United States and exclude reinvested earnings.) It seems
likely that such investment will continue to grow.

Capital inflows of this sort improve the U.S. balance of payments for the

year in which they occur. At the same time, income payments to other countries

from these investments in the United States have also been rising, although
more gradually. In 1970 such payments amounted to $552 million, of which
$]1] million consisted of fees and royalties and $441 million of interest,
dividends and branch earnings. Such payments of income to foreign investors
had exceeded new capital inflows for direct investment during the period

1969-68, but during 1969-70 the inflows were much larger than the income
periods.

This type of direct investment has some effect on U.S. exports and imports,
too. Exports may be stimulated somewhat by shipment abroad of part of the
output of these foreign-owned enterprises. Imports may be increased if
foreign equipment or foreign-made materials and parts are brought in for use
by these p]an?s._ The latter may also serve as sales outlets for imported
goods or may indirectly stimulate U.S. purchases of foreign-made articles.
On the other hand, U.S. imports may be reduced if these plants manufacture

in this country goods which would otherwise be imported. Very little
information is available on these balance of payments effects. Moreover,
they are subject to the same kinds of substitution uncertainties as have
been discussed in connection with direct investment abroad by U.S. firms.

To determine the net balance of payments effects, it would be necessary

to know, for instance, whether U.S. firms would have made similar invest-
ments in the United States if foreign-based firms had not done so. However,
in view of the small amount of such reverse investment until recent years,
it seems likely that their effects on U.S. exports and imports have been
small.

The principal effects on the U.S. balance of payments have derived from the
capital inflows themselves and from the payments of various types of

income to the foreign investors. These two items taken together had adverse
effects on our balance of payments prior to 1969, beneficial effects during
1969 and 1970, and adverse effects again during the first quarter of 1971.
If further increases in such reverse direct investment could be stimulated,
it could provide a significant plus for our balance of payments for some
years, although eventually the income payments to the foreign investors
could exceed the inflows of new capital.

Overall balance of payments effects.--It might seem that the simplest
way would be to assess the overall effects of foreign direct investment on
the balance of payments would be to compare the capital outflows with the
sum of the other related items for a given period and see whether there
was a net gain or loss for the balance of payments. This is not a very
meaningful procedure, however, for most of the relevant balance of payments
items in a given year are related to investments made during prior periods
rather than during the time period in question. Accordingly, the question
to be asked is: How long does it take for a foreign direct investment to
pay off, not in terms of profits to the firms involved, but in terms of
balance of payments benefits to the nation. The attempt to answer this
question involves the difficult estimating problems for individual items
outlined in the preceding paragraphs.

Using statistical data and mathematical techniques, Hufbauer and Adler made
estimates of the various types of balance of payments effects occurring

over a 20-year period as a result of a hypothetical foreign direct investment
made in the first year. Separate sets of calculations were made for invest-
ment in four broad areas of the world -- Canada, Europe, Latin America, and
Rest of the World -- and for their three different sets of substitution
assumptions (classical, reverse classical and anticlassical). From these
estimates, the authors computed payout recoupment periods for each of these
regions and each of the substitution assumptions. Because their original
results seemed implausible (long recoupment periods or in many cases no
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full recoupment at all), the authors arbitrarily reduced the amount of

export displacement in most cases, since this factor seemed to be the primary
cause of the unlikely results. Both their initial and adjusted results are
shown in Table 12. The authors suggest that these might be regarded as
“plausible maximum and minimum estimates."

The econometric model employed by Hufbauer and Adler has come in for a good
deal of criticism from Professor Raymond Vernon 21/ and others. Vernon
considers that their study is "the best exercise of its kind" but "still
very far removed from providing a relevant basis for policy." The essential
difficulty is that the problem to be solved is too complex to be handled
with present econometric tools.

The Hufbauer and Adler approach is deficient, according to Vernon, because

it assumes that each dollar of U.S. investment abroad will continue to be
used in association with the same amount of borrowing abroad as in the past
and that demand in the host country for the product in question is fixed

and is not affected by the new investment. With regard to substitution
assumptions, Vernon points out that a hybrid assumption may be the most
plausible one; that is, that U.S. investment abroad substitutes for rival
investment in the Tong run but that it tends to displace U.S. exports during
an initial period. Hybrid assumptions of this sort would give very different
results from those derived using the Hufbauer-Adler-assumptions.

Perhaps most important, Hufbauer and Adler use a static model which assumes
that all of the basic relationships remain unchanged. In the real world,
investment may set in motion changes in a firm which will markedly affect
its performance in the future; e.g., by attracting more competent and
aggressive personnel, strengthening its credit rating and perhaps leading to
broader social and economic changes in the country.

Professor Vernon concludes that the range of plausible estimates that can be
derived from the available data and the various sets of assumptions is much
wider than the already wide range of results produced by Hufbauer and Adler.
An approach that yields such a wide range of possible answers, he concludes,
is not able to provide a satisfactory basis for policy. Consequently, one
has to fall back on experience and judgment in seeking a basis for policy.

In a parallel study of United Kingdom foreign investment and balance of
payments relationships, Prof. W. B. Reddaway and his associates at the
University of Cambridge obtained results that were fairly similar to the
Hufbauer-Adler reverse classical estimates. 22/ Their results imply an
average recoupment period for U.K. investment overseas of about 14 years,
as compared to about 9 years obtained for U.S. investment abroad. This
difference may be due partly to differences of methodology and coverage and
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Table 12

Balance of Payments Recoupment Periods

Substitution assumptions

and regions

ssical Assumptions:.g/
Canada

Latin America

Europe

Rest of World

World

erse (Classical Assumptions: =

Canada

Latin America
Europe

Rest of World
World

iclassical Assumptions: &
Canada

Latin America

Europe

Rest of World

World

Recoupment period in years 1/

Initial

estimates

Adjusted

estimates

1/ The recoupment period represents the number of years required for a
single direct investment outflow to produce a cumulative balance of pay-
ments surplus equal to itself.

Classical assumptions: A unit of direct investment makes a unit
addition to capital formation in the host country, and causes a unit

A unit of direct investment makes no

2/

net

net decline in capital formation at home.
3/ Reverse classical assumptions:

net

net decline in capital formation at home.
4/ Anticlassical assumptions:

Note:

Source:

addition to capital formation in the host country, and causes no

A unit of direct investment makes a
unit net :addition to capital formation in the host country, but causes
no net decline in capital formation at home.

of payments drain does not occur.

Hufbauer and Adler, op. cit., pp. 67-68.

A blank space indicates that full recoupment of the initial balance
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partly to differences in actual investment experience. Perhaps the main
reason why U.K. investment overseas shows long recoupment periods is its
limited stimulative effects on British exports.

Reddaway's study is similarly open to criticism on a number of counts:

His data were based on information from a very small number of firms; there
are large gaps in the data, which cover only 10 industries and 15 foreign
countries; respondents, knowing the purpose of the study, may not have been
entirely objective in their replies; and, in any event, respondents could
not really know what would have happened if they had not made their invest-
ments. Reddaway's results varied widely as between industries and firms,
so that his overall averages may not be very significant. His assumption
that if the British investments overseas had not been made, rival firms
would have made similar investments is extreme and implausible; non-U.K.
firms would doubtless have filled the gap to a large extent but not fully.

These criticisms illustrate -- as do the previous criticisms of the Hufbauer-
Adler study -- the inherent difficulties in grappling with a problem of

this sort. Clearly, the results obtained by such studies are crucially
dependent on the assumptions made concerning substitution possibilities,
effects of investment on the levels of demand, and other matters. In fact,
results are largely inherent in the assumptions made at the outset.
Consequently, conclusions as to the effects of foreign investment on the
balance of payments, for all their apparent mathematical precision, are
really no better than the rather intuitive judgments made at the outset con-
cerning the assumptions that underlie the analysis.

Conclusions

There are two major policy issues concerning foreign direct investment and
the balance of payments: (1) Should such investment be encouraged or dis-
couraged in order to improve the U.S. balance of payments? (2) To what
extent should foreign direct investment, or more broadly, the activities of
multinational corporations, be judged by their effects on the balance of pay-
ments?

The foregoing discussion has been directed primarily at the first question.
The above-cited studies of the effects of foreign direct investment by
both U.S. and U.K. firms suggest that in the very long run such investment
usually benefits the balance of payments of the investing country but that
in the short run the net balance of payments effects may be adverse. The
dividing Tine between short run and long run in this connection varies
considerably, depending on such considerations as the type of investment,
the industry, the location, and similar factors.
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Thus, in assessing whether foreign direct investments (or restrictions on
it) are Tikely to improve or worsen the balance of payments, one has to have
some time period in mind. The period will depend on the problem at hand --
i.e., the probable duration of balance of payments difficulties. If these
d1ff1cu1ties are expected to last only a year or two, investment restrictions
during that time will probably help to improve the balance of payments,
since the initial capital outflows will be prevented while few supplementary
gains will be foregone. If the restrictions are expected to last five years
or more, there is still Tikely to be a balance of payments gain, although
the calculation may be fairly close in some cases. If the restrictions are
expected to last 10 years or so, there is a fair 1ikelihood that the balance
of payments Tosses will exceed the gains. And if the restrictions are
expected to Tast more than 10 years, the probabilities are strong that they
will be self-defeating insofar as the intention is to improve the balance

of payments.

The time period envisaged is thus a crucial factor in deciding whether to
encourage or discourage foreign direct investment in order to improve the
balance of payments. Of course, the duration of a balance of payments
prob]em is never clear at the outset, and in many cases there is a tendency
?o discount the seriousness of the problem. Hence, there is the danger that
investment restrictions will be adopted in order to deal with a balance of
payments problem that is thought to be short-run but that turns out to be
protracted. Even in balance of payments crises that are clearly short-run,
it may not be necessary or desirable to curb foreign investment if better
alternatives are available.

Although only the balance of payments effects of foreign direct investment
have been discussed, it is obvious that this is not the only, or necessarily
the most important, criterion for judging the impact of multinational corpora-
tions. The investment activities of these corporations have had enormous
consequences by diffusing capital, technology and management know-how around
the world. 1In so doing, they have contributed greatly to the prosperity and
rapid economic growth of the free world and to closer relationships among

the developed nations. It is natural and proper for U.S. firms to lead in

the development of international business operations, since the United

States is a capital-rich nation and the world Teader in modern technology

and management techniques. Perhaps the benefits to the host countries from
such investment are the most obvious. But the United States also derives
considerable benefits from foreign direct investment -- remitted earnings;
export markets; a return flow of technology and skills from the foreign
affiliates; and, most importantly, the intangible but vital benefits of Tliving
n a more prosperous and closely-knit world.
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There is a general presumption, therefore, that inhibiting foreign direct
investment reduces social welfare in the long run. Hence, any decision

to restrict such investment should be taken only after careful considera-
tion of the balance of payments consequences, long-run as well as short-
run, and of the broader effects, such as those relating to economic growth,
efficiency in the use of resources, and relationships between the countries
involved. The short-run balance of payments effects, although important,
need not always be overriding.

Moreover, restrictions on foreign direct investment are an inherently
unsatisfactory way of dealing with balance of payments deficits because
they merely treat one of the many superficial causes rather than getting
at the basic cause. In the recent past, the basic cause was the

fact that U.S. prices had gotten out of alignment with prices in other
countries, given existing exchange rates. Or, putting it the other way
around, the exchange rate between the dollar and other leading currencies
had not been in equilibrium, given existing relative price structures.

As a result, U.S. exports had been hampered, U.S. imports had been
stimulated, U.S. investment abroad had been encouraged, and foreign invest-
ment in the United States had been discouraged -- all of which contributed
to the U.S. balance of payments deficits. Thus, while it can be said in a
sense that foreign direct investment by U.S. firms has been "excessive,"
the real fault has lain in the relative overvaluation of the dollar rather
than in any overly expansive tendencies of the multinational corporations.

Recent changes in U.S. foreign economic policy will, of course, greatly
affect the balance of payments situation. At the present time, the
consequences of these changes cannot be fully foreseen. But whatever

the final outcome, they are bound to influence U.S. policies regarding

the balance of payments and foreign direct investment. If the end result
is to solve the U.S. balance of payments problem, it should then be
feasible and desirable to eliminate present restrictions on foreign direct
investment.
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VI. THE POLITICAL IMPACT OF THE MULTINATIONAL CORPORATION

Professor C. P. Kindleberger of MIT has compared the development and spread
of the mu1t1nat1gna1 corporation to the role of the domestic corporation in
developing a national market within the United States. In the course of
its deve]opment, it has broken down regional barriers and has led to a more
equal and wider distribution of economic benefits and to an impressive
surge in overall economic growth. But it has also produced political
probiems to which adjustments have yet to be worked out. A good deal of
the visibility which the multinational company has attained in recent years
is a direct consequence of the political impact it has had on national
governments attempting to adjust to its economic impact.

{n a fundamental sense, the international company with its world outlook
is a challenge to the nation-state. Despite the proliferation since 1945

of international organizations which are directed toward harmonizing national

d1fferences,.the decisions taken in these bodies nevertheless reflect
national decisions by member states bent on preserving their sovereignties.
!t is generally agreed that the initial surge of national governments toward
interdependence, multilateralism and regional formations has probably spent
its force for the immediate future, and the following decades will probably
be devoted to absorbing the economic impact into the body politic. The
attendant tensions will not subside, and adjustments to the new situation

will continue until an acceptable system of juridical and iti »
ments is worked out. P y J political arrange

The ambivalence of nation-states toward the multinational corporation has
tended to blur their formulation and articulation of policy. In the case
of many European countries, it has been estimated that the multinational
corporation has contributed from 2% to 10% a year to overall capital forma-
tion and 5% to 15% a year to the growth of industrial capital. It has also
increased employment in depressed areas and has contributed to national wel-
fare. qu these contributions, it was welcomed. But the multinational
corporation has also sharpened competition and has tended to lock host
countries into relationships with other national economies. International
companies have often taken decisions which have interfered with national
economic development plans, and they have introduced an element of "foreign-
ness" into national decision-making which has often been resented. Because
of 1ts mobility and flexibility, the international company can quickly, and
without reference to national objectives or policies, change technology,
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product mix or markets. Host countries have not decided how much they 1ike,
what they do not 1ike, and what they should do about this supernational
independence enjoyed by companies operating within their borders.

This uncertainty and ambivalence have often led to complaints about foreign
ownership when the real question is one of control. Proposals to dilute
control of the international corporation by the head office through use of
joint ventures is a technique favored in many countries which want the
capital and know-how these companies bring in but prefer to retain policy
control within their countries.

In the less-developed countries, the success of the multinational corporation
is both a source of its strength and weakness. It has proven itself to be a
most efficient mechanism for deploying financial resources, technological
know-how, managerial expertise and the latest scientific organizational
techniques to maximize production and profit. In the process, it has tended
to disturb old cultural patterns and antiquated economic practices while
bringing many benefits in the way of new industries; social infrastructure;
more employment; a more skilled labor force; as well as increased taxes,
revenues and exports to the host country. The adjustment process occasioned
by these changes has led to frictions with indigenous economic interests and
with host governments. Nationalistic tendencies have often led to an anti-
foreign investment bias, to advocacy of quasi-socialistic development plans
and to espousal of nationally owned public sector enterprises or joint
ventures where the foreigner holds a minority interest. These conflicting
cross-currents have come at a time when the possibility for developing an
integrated world economy based on a more rational allocation of world
resources, which the multinational corporation is uniquely equipped to bring
about, run counter to the inward Tooking, essentially nationalistic and
statist biases of many Tess-developed countries.

In fact, the future role of multinational corporations in assisting the
development of the Tess-developed world hinges on the possibility of work-
ing out a modus vivendi between the companies and the national governments
which preserves enough autonomy and profitability for both parties. The
international company has played and can continue to play an important part
in their economic development if a favorable investment climate can be
fostered.

Even among developed countries this ambivalence toward the international

company is an issue. In Canada where foreign capital (principally from the
United States) controls close to half of the manufacturing industry and
generates almost half of the nation's GNP, there has been active controversy
over what should be done to Timit activities of foreign companies. A government
task force appointed to study the problem has tried to spell out a code of
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corporate behavior. While acknowledging the benefits of American capital

in developing the economy, there is nevertheless keen resentment over imposi-
tion of U.S. policies on the operation of resident American corporations,
viz., bans on trade with Communist China, application of U.S. antitrust laws,
and similar restraints.

In Japan, the policy is more clearly expressed: it is to keep control of
the economy in Japanese hands, a policy that is consistent with the
country's historic posture in this area. Development of the Japanese economy
was accomplished by a close alliance between government and business which
has deliberately excluded foreign capital and control. The success of this
policy has confirmed to its proponents the wisdom of this approach. The
Japanese have preferred instead to pay large sums for licenses and patents
(over $1 billion a year in recent years) rather than permit the entrance of
foreign companies. U.S. attempts to persuade the government to liberalize
its investment policies have been only partially successful. Economic
negotiations, including setting a new parity for the yen will presumably
continue to include discussions aimed at a more rapid reduction in Japan's
trade and investment controls. To date, Japan has benefitted from free
access to U.S. markets without offering similar access to U.S. business in
the growing Japanese market.

Similar instances of ambivalence have occurred in Europe. In France, the
government has Tooked askance at the penetration of American companies in
advanced technology fields (computers, nuclear energy, electrical machinery,
etc.) and in a number of cases has intervened to prevent pending mergers.
Even in the United Kingdom, one of the major recipients of American capital
(about 10% of GNP and 17% of U.K. exports are accounted for by American
companies), there have been rumblings over foreign control and the need to
preserve national sovereignty. Professor John Dunning, an economist of
international stature with a well-articulated Tiberal trade and investment
outlook, has, while acknowledging the benefits of foreign investment to
Britain, stressed the importance of retaining control over economic policy
in British hands.

The United States, too, has not been immune. Recent experience with the
British Petroleum-Standard 0i1 of Ohio which led to intimations of anti-
trust actions by the Department of Justice (but which were, however, never
carried out), have stirred rumblings in Europe over our real commitment to
unhampered international investment in the United States.

What the foregoing illustrations reveal is a general uncertainty and
uneasiness on the part of political authorities as they try to grapple with,
and adjust to, the facts of economic 1life wrought by the growth of inter-
national corporations. Thus, while there may be active controversy over
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The Right Honourable PIERRE ELLIOTT TRUDEAU, P.C., M.P,,
Prime Minister of Canada,

Housec of Commons,

Ottawa 4, Ontario.

Dear Mr. Prime Minister,

In accordance with the provisions of sections cleven and thirteen of the
Science Council of Canada Act, I have in the past forwarded to you reports
from the Council covering a number of specific arcas of Canadian science. 1
now take pleasure in forwarding to you the Council’'s recommendations on
some broad goals and emphases for the future development of Canadian
science in the report entitled “Towards a National Science Policy for Cana-
da”. It is the Council’s hopes that these recommendations will lay a firm basis
for the evolution of a comprehensive national science policy for Canada.

The report lays special emphasis on the role of science in helping to solve
several of the important social and ¢conomic problems that now confront the
nation.

Yours very truly,

O. M. SOLANDT,
Chairman.
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SUMMNMARY

In publishing this report, the Science Council is attempting to Jay down
broad guidelines for the futurc use and development of science and technolo-
gy in Canada. The recommendations made represent the first steps toward
the formulation of a comprehensive national science policy and pay particu-
Jar attention to the role which mission-oriented programs cai play in shaping
the growth of Canadian science. In this document the Science Council has
elected to concentrate on scicnce and tecchnology as they are harnessed to
serve the nation, and consequently little is said of the important positions
which basic research and “Little Science” must continue to play in Canada.
It should also be noted that the action proposed has far-reaching implications
for the development of the social sciences and the Council would support all
cfforts to promote expansion of the nation’s activities in these sciences.

Science and technology affect society and the cconomy in two different
ways. On the one hand they are all pervasive and can affect almost every
activity in some way, and the health of our cconomy will depend partly on
how widcly science is used in this broad way. On the other, they can be
highly concentrated and can give impetus along some chosen line of action.
It is this latter aspect which receives most attention in this report.

It is the opinion of the Science Council that the application of science
and technology will make significant contributions to the solution of econom-
ic and social problems in Canada and in so doing will contribute to the
realization of the goals of the nation. In order to have this happen, changes
are necessary. In particular, more emphasis in future must be placed on
development and innovation—on using science and technology to produce
new or improved goods and services—and more research and development
must be done close to the point where innovation will be initiated. This
argument leads the Science Council to expect that an increasing share of
Canadian R & D will be performed outside government laboratorics, by the
universities and by all levels of Canadian industry—primary, manufacturing
and service.

Throughout the report it is stressed that expenditures on science and
technology must compete with many alternatives in the allocation of national
resources. It is argued that even on this directly competitive basis the expen-
ditures on science and technology will be sclected because of the social and
economic benefits that will result.

The report recommends that comprehensive, mission-oriented “major
programs” be sct up to co-ordinate the cfforts of all sectors of the economy
and to bring a multi-disciplinary approach to the solution of important
national problems. Within these programs the role forescen for the Federal

1




Government is predominantly that of initiator, co-ordinator and provider of
funds for much of the rescarch and development while the other sectors will
be mainly performers of research and innovators.

An existing major program deserving special mention and continuing
support is that in Nuclear Power. Two prototype programs, covering Cana-
da’s interests in Space and Water Resources management and development,
are ready to start immediately and should be supported. The Science Council
is cstablishing task forces to prepare detailed plans for major programs in
four arecas—Transportation, Urban Development, Computer Applications,
and Scientific and Technical Aid to Developing Areas. The report lists other
areas which are expected to figure prominently in the next round of planning
activitics.

The Council has had preliminary investigations made into the supply of
manpower expected in Canada and the possible expenditures on rcsearch and
development over the next decade. These indicatc that the demands on
Canada’s manpower and financial resources which will be made by the major
programs should not be excessive and that they could be met if the nation
decides to do so.




Section 1

INFRODUCTION

The rapid growth of science and technology in today’s world is clearly
recognized as one of the major forces lcading to change in contemporary
socicty. It is becoming rapidly more evident that in an era when science and
technology arc expanding so quickly, change becomes the natural state of
human socicty, and that the institutions and patterns of social organization

which characterize that society must cither adapt to this change or disappear.

Not many years ago, the average citizen and most people in government
and industry regarded science as an interesting and important phase of
human activity, but one which did not touch their lives closely. Today almost
everyone recognizes that many of the changes, both for better and for worse,
which have come about in their lives have been initiated by science. People
everywhere have come to fear the growth of science as the source of new
weapons to destroy them, of automation which will leave them uncmployed
and in poverty, and of a technologically-dominated social structure that will
leave scant room for man’s nobler aspirations. Nonetheless, these same
people hail scicnce as a benefactor contributing in a major way to better
health, to the removal of drudgery, and to many improvements in the quality
of life. With this realization of the way in which science and technology
permeate almost every aspect of modern industrial society has come a need
for understanding the actual and potential roles of science in society and for
evolving policies to guide its use and development. The task of the Science
Council is to try to evolve such general policies for Canada.

Obviously, a complete and coherent policy for the use of science in
Canada would be almost as complex as a similar statement of policy for the
development of Canadian society as a whole. Consequently, what the Science
Council, with the support of the Science Sccretariat, has done is to attempt
first to obtain a broad general picture of how science is in fact being used in
Canadian society, and then to seck ways in which this use could be improved
or supplemented. The results to date of this study are summarized in the
present report.

science can be effectively used in Canada, nor does it attempt to provide any
comprehensive list of priorities. Its emphasis is on those directions in which
change is obviously needed and it recommends action which can be expected
to induce the desired alterations.

-~ This first policy report does not catalogue all of the ways in which

In this report, the Scicnce Council will make scant rcference to two
important aspects of scicnce. Iirst, scicnce challenges and satisfies man’s

3



creative intellectual urge to explore and to understand his environment and
as such is onc of man’s greatest cultural expressions. Second, there is “Little
Science”—the individual scientist pursuing his interests in research in arcas
of his own choosing. The number of scientists who follow this course in any
gencration is small, but their contribution to knowledge has been high and
the cost of supporting them, modest. No nation can afford not to support
these people.

This policy statement is concerned principally with the major areas in
which socicty has a nced to know more and thercfore is looking to the
scientist to provide answers to questions which, themselves, are at times
poorly articulated. The absence of emphasis on the two aspects mentioned
above should not be taken as a denigration of their importance but as an
acknowledgment of the greater need which Canada has for a policy for the
rational devclopment of those areas of applied science on which our socicty
depends.

The Science Council is quite conscious of the fact that many members
of Canada’s scientific community expect that this first policy report will seek
to establish short-term priorities for Federal scientific programs which in turn

“will give specific guide-lines for planning and budgeting. It must be clearly
understood from the outset that the Council has not attempted to do this but
rather has sought to provide strategic advice on the development of science
on a national, rather than simply Federal Government scale. If the recom-
mendations of this report arc followed, then officials in the Federal
Government responsible for scicnce will be able in future to decide upen
short-term priorities in the light of the long-term goals proposed by the
Science Council.

A study of Canada’s record in the use of science indicates that there is no
need (o be apologeiic aboui pasi petfonmance o 0 be revolutionary aboitt
the approach to the future. Rapid evolution rather than revolution should be
the keynote.

Expericnce and analysis indicate that Canada’s past major concentration
of the performance of research and development in government laboratories
is no longer nccessary. In future a role of growing importance for govern-
ment should be the initiation, co-ordination and financing rather than the
performance of research. New scientific activities should no longer automati-
cally first appcar in government departments or agencics; a detailed consider-
ation of the ultimate aims and time scale of each program will indicate how
the activity will best be divided between the sectors of the scientific
community.

In the past there has been a tendency to fail to carry work through from
research and development to production and use. This rcport proposes the
initiation of a serics of mujor mission-oricnted programs to be guided,
financed and co-ordinated by xhc.chcml Government, but to involve every
appropriate scctor of the scicntific community and to be planned so that they
will culminate in the production and usec of goods and scrvices. Major
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emphasis must be placed on the importance of using science and technology
effectively in support of the nation’s social and cconomic goals. Applied
rescarch has become an indispensable activity of modern industrial society
but, unlike fundamental rescarch, it must never be regarded as an end in
itsclf. Applicd research, development and innovation are complex and costly
activitics which make great demands on public financing, and can only be
justificd to the extent that they contribute to the realization of the aspirations
of those providing the support. The First Annual Report' of the Science
Council contained the warning that
“we must be sure that enough of our research and development effort is suc-
cessfully directed toward profitable projects to ensure the continuity of the
production which supports all our rescarch. Research is an exploration into
the unknown, and many of its activities must necessarily prove to have little
immediate applicability. However, if our industry becomes unprefitable there
will be no money for any kind of research. Therefore, where the results of
research are not expected to be tangible or immediate, the advisability of
investing in it will have to be scrutinized with greater care. It is one of the
main jobs of the Science Council to sce that the balance in Canada’s research
effort is such as to keep the economy healthy and growing, and the scien-
tific community strong and active.”
This concern for the social and economic uses of much of Canada’s science
has led the Science Council to its belief in the need for the cstablishment of
comprehensive mission-oriented programs, aimed at solving some nationally
important problem. While the programs will have significant research ele-
ments, their fundamental aim will be the implementation of solutions to nation-
al problems, and not simply the performance of rescarch. This cmphasis how-
ever docs nmot mean that these programs are more important than basic
research, but rather highlights the Science Council’s opinion that changes are
more urgently needed in Canada’s applicd science than in its eflorts in the
field of basic research. The Scicnce Council would recommend that basi
research continue to be supported at an expanding rate, as it has been in the
past, and to have it flourish both as “curiosity-directed research” and as
i
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mission-orienicd basic tescaich” in ficlds of general interest and importance

3

e

to the major programs proposed.

As will be seen, the course of action proposed in this report has major
implications which spread far beyond the boundaries of the scientific com-
munity. The major programs proposed will call on the talents of social
scientists, financial experts and management specialists, as well as natural
scientists and engincers, and the programs must be supported by aggressive
marketing if they are to realize the full potential of their contributions to
the nation’s economy. It must therefore be understood that the Science
Council’s emphasis in this report on science and technology is in no way
intended to diminish the importance of the contributions which will be
needed from these other arcas. Indeed, it may well be the case that in some
areas, for example in the fields of “social technology” or in the enhance-
ment of the quality of management, there may be as great a need
to strengthen Canada’s national resources and capacities as in the areas
discussed at length in this report.

i
i
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Section 2

ME BEFINITIONG AW N R
SOME DEFINITIONS AND CONCEPTS

Throughout this rcport “science” is taken as meaning “man’s
accumulated and systematically arranged knowledge about himself and his
world and the research by which he continually adds to this body of knowl-
edge” and “‘technology” as “the body of scientific knowledge that has been
effectively adapted to practical use and is fully available to meect man’s
immediate needs”.

The activities which either generate this knowledge or seek to imple-
ment it, and that are most often discussed in this report, are:

(1) Basic or Fundamnental Research which is a generalized scarch for
new knowledge without specific application in mind, and which
is onc of man’s crowning cultural achievements. Any piece of basic
research is judged on the contributions which it makes to the
conceptual development of science.

(2) Applied Research is the search for new knowledge to provide a
solution to a specific problem which is defined at the outset of the
research program. It does not differ radically from basic rescarch in
methods or scope, but in motivation. Applied research programs
must be judged by their relevance to the pre-sclected objective.

(3) Development is really a final stage of applied research which is
most clearly seen in the evolution of new goods or services. It is a
costly activity in as much as the building of prototypes, the con-
struction of pilot-plants or the conduct ot full-scale trials are costly
undertakings.

(4) Innovation is the practical implementation of the results of
research and development to provide new or improved goods or
services. Innovation is often a capital-intensive activity since new
production facilities are often required. In deciding to undertake
programs of development and innovation, the expenditures fore-
seen must be weighed against the probability of achieving economic
gain or social benefit.

These activities have no distinct boundaries, but merge into each other
and are part of what could be considered a “spectrum of scientific activities”.
A further component of this spectrum, which is barely referred to in this
report, consists of the “scientific services” such as geological surveying or
metcorological services. Because of Canada’s great size, the peculiarities of
her geography, and the importance of natural resource development to her
economy, these scientific services arc more important to Canada than they
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are to many other nations. The usual definitions of research and development
exclude these activities and this has left them outside the scope of many
research and development incentive schemes. 1t would be unwise of Canada
to continue this practice and to ignore the importance of these services.

This report lays stress on the value of comprehensive mission-oriented
programs as nccessary parts of the development of Canadian science. Each
must contain healthy components of fundamental research, applicd research,
development and innovation. Fundamental research should be undertaken in
fields generally allied to the principal mission, supported not only as a
possible source of new and vital discovery, but also as a means of com-
prehending and absorbing advances made elsewhere in the world; the com-
ponents of applicd research, development and innovation should emphasize
the full deployment of the new technology throughout the economy, to
ensure maximum benefit from each program.

Scientific and technological activities within a single nation do not exist
in a vacuum. They are parts of an intcrnational system and the knowledge
which they generate flows remarkably frecly within the system. Because only
a small fraction of all the world’s research and development will be per-
forméd in Canada, Canada must import much of the scientific and technical
information which will be used here. This calls for an efficient and highly
developed scicntific and technical information system and a study of Cana-
da’s needs in this respecet, being carricd out under the auspices of the Science
Secretariat, is already at an advanced stage. This however is part only of the
larger problem of providing all types of information—on busincss, finance,
education, in fact on all facets of organized life—since modern society is
dependent upon information. A specific and important task of any informa-
tion system will be to serve the nceds of industry, and in this one must never
forget the vast number of commercial, manufacturing and service organiza-
tions in Canada which at present do not support any research or development
activities at all. However, no system, no matter how sophisticated, will be of
any use unless industry is prepared to utilize the information that the system
provides.

While much information flows freely in the international scientific com-
munity, the volume of “proprietary” information being generated annually is
increasing, and in some cases foreign technology can be obtained only by
trading and not by purchase. One reason for supporting R&D in this country
is therefore to place Canada in a favourable bargaining position in this
“information” market.

The problem of defining the costs and benefits of any applied scientific
activity is complex, since both costs and benefits can have cconomic, social
and cultural dimensions, but the problem is central to any science policy.

The initial economic cost of a program of research and development—
in terms of the funds, facilitics and manpower invested—is perhaps the least
difficult component of the total cost to cvaluate, but other costs are equally
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~real. Technological change has its corollary in obsolescence and so there are
the continuing costs of that obsolescence which follow on the hecls of
successful innovation,

The rate of modern technological change is itself the source of an
important social cost. Socicty and its institutions do not appcar able to
cvolve rapidly enough to keep pace with technology—they respond to tech-
nological change too slowly to avoid the strains imposed on our civilization
by new inventions. Too often organizational changes are made to redress the
mistakes of the past instead of being designed to cope with the progress of
the future. When a nation embarks on a course designed to promote scientific
activity, it cannot expect to use yesterday’s institutions to direct tomorrow’s
programs.

The benefits gencrated by scientific activities are many and diverse; they
can be intcllectual and cultural, economic or social; they can influence the
health or sccurity of the nation; they are often interrelated and to most can
be ascribed some cconomic measure, no matter how indirect, but caution
should be exercised in attempts to cvaluate all benefits in solely economic
terms.

Discussions on costs and benefits of scientific activities are useful in
their proper context, but tend to lead to too narrow a consideration of the
way in which science affects society as a whole and the cconomy in particu-
lar. From the broader point of view, science aflfects the economic and social
life of the nation in two ways. On the one hand it is all pervasive and is
diffused throughout the fabric of society and the economy, while on the other
it can be concentrated and can provide strong direction along a particular
course of acticn. These have been characterized as the “horizontal” and
“vertical” eflects of science.

From the “horizontal” aspect, scicnce can become an important factor
in every imaginable cndeavour and probably every cndeavour can be

o

impioved vy the better application of sciciice.
grams of national importance which can be considered solely from the point
of view of science and thercfore, if such undertakings are to be as effective as
possible, it is important to ensure that science is not only well used but also
well integrated with the other activities encompassed by the program. To
have science deployed to best advautage in Canada it is important that all
Canadians, whether scientist or not, appreciate the value of science, that
scientists better recognize and accept the large economic role and responsibil-
ity of science and that government and industry in particular recognize the
value of scientists in many activitics which stretch far beyond the research
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~“laboratory.

From the “vertical” point of view, science can provide the focus for
concentrated attempts to solve many of society’s pressing problems, and it is
this aspect which is particularly discussed in the present report. One objec-
tive of the programs proposed now by the Science Council is to emphasize
the improvements required for the effective development and use of science
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throughout the economy and to demonstrate how this can be achieved. It is
important to remember that the cffectivencess of science in ficlds outside the
“missions” proposed must remain of equal concern to Canada.

In secking solutions to the nation’s cconomic and social problems, the
policy-maker should always consider scientific research and development as
one possible allocation of the resources available for the tackling of these
problems, and the costs and benefits of a scientific approach must be weighed
against those of any alternative means of seeking the desired solution. The
extent to which science can provide the solution will vary with the problem,
but the Science Council believes that research and development, followed by
innovation, will be useful and often indispensable for the attack on almost
every major problem.

When it has been decided to allocate funds to science in a given
program, one further important question of policy must be resolved. The
level of investment in original research and development within any particu-
lar program should be evaluated against the comparative cconomic and
policy value of borrowing or buying technology from external sources.
However, from the national standpoint, it must be recognized that a degree
of independence may be worth some added financial cost, and from a practi-
cal viewpoint, it is important for the buyer to be knowledgeable in the related
technology in order to purchase intelligently.

The Science Council has had a series of background studies carricd out
to examine some important questions which underlie policy for science and
technology. Brief reports on three of these studies—on manpower, on ¢xpen-
diture projections, and on the inflation/sophistication facter as an element in
rising R&D costs—are being published separately®.

Another difficult problem which has been studied by both the Science
Conncil and the Economie Conneil is that of identifyving any fitm relationship
between the performance of rescarch and development and economic growth.
One apparent corrclation which has been suggested® relates the export per-
formance of particular industries to their level of R&D activity, whether
measured as a function of the manpower employed or the money spent, but
this argument has been challenged* by those who argue that government
support of R&D is a subsidy to the industries involved. While those econ-
omists interested in this complex question continue to search for a means of
quantifying the contributions to economic growth which stem from R&D, the
Science Council believes that it would be unwise at present to lean too
heavily on what at best are partially-cvaluated theorics. Since economic
studics to date provide no detailed prescriptions for science policy the
Science Council has had to rely on its own informed judgement in arriving at
the recommendations in this report.

The Science Sccretariat, with expert cconomic assistance, is continuing a
study of the relationship of R&D to cconomic growth and will publish any
significant findings but, in the interim, the Jayman who secks an introduction
to the complexitics of the question can consult the chapter on “Science,
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Technology and the Economy” in the Fifth Annual Review of the Eco-
nomic Council.

A continuing study of these basic problems which underlic the formula-
tion of a scicnce policy will remain an important part of the Scicnce Coun-
cil’s future program. The Council is encouraged to see that a number of
Canadian vniversitics have embarked on studics of this kind and it is hoped
that these activitics will continue to receive the necessary support.
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Section 3

NATIONAL GOALS AS A FRAMEWORK FOR PCLICY

Before the Science Council could construct a sound policy for the use
and development of science in Canada, it had first to erect a frame of
reference for this policy. Starling with the axiom that the value of any
scientific cnterprisc to a society is determined by the social, cultural and
economic goals that that society secks, such a framework could be built in
four stagces, following in Jogical order:

(1) identifying a set of goals which, while not comprehensive, appeared

to contain the main aspirations of most Canadians;

(2) identifying the various factors on which the ultimate attainment of
each goal will depend; in most cases these factors can equally well
be considered as elements of the main goal;
(3) identifying the contributions that science and technology can make
towards the attainment of the goals; and
(4) identifying the conditions that will permit these contributions to be
made.
Six goals were chosen to provide this focus for policy discussions:
—National prosperity.
—Physical and mental health and high life expectancy.
—A high and rising standard of education, readily available to all.
—Personal freedom, justice and security for all in a united Canada.
—Increasing availability of leisure and enhancement of the opportuni-
ties for personal development.
—World peace, based on a fair distribution of the world’s existing and
potential wealth.

It is not suggested that this list is in any way complete, nor that the
short notes which follow make up an essay on national goals; the comments
on each goal are provided only as a brief outline of the frame of reference
for the recommendations which are made later in this document.

GOAL 1: NATIONAL PROSPERITY

Elements of the Goal®
—High rate of economic growth.
—Reasonable price stability.
—Equitable distribution of rising income.
—Viable balance of payments.”
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—7Full employment.
—Reduction of regional cconomic disparities.

Contributions of Science and Technology

—Increased industrial productivity, without which the nation will not be
able to afford to expand its attempts to deal with mounting social
problems. Contributions to productivity in manufacturing industry are
perhaps the most obvious, but improvements in productivity in Cana-
da’s primary industry should release manpower to still more produc-
tive scctors of the economy, and increased productivity in non-profit
service industrics (health care, education) is also needed to reduce
costs.

—Innovation, in selected manufacturing and specialized service indus-
tries that have inherent comparative advantages in a Canadian setting
to improve their competitive position in international trade.

—Continued improvement in the management practices in Canadian
industry, for example by more extensive and effective utilization of
computers by management.

—Improvement of the efficiencies of the services industries, particu-
larly in distribution systems.

—Development of sound programs for the use, conservation and

replenishing of resources.

—Development of techniques for rational decision-making on comple-
mentary activities, such as the balancing of different kinds of food
production against each other, or in the choosing between the export-
ing of raw materials and the processing of those materials in Canada.

—Reduction of costs of many basic elements, such as energy, housing,
transportation, communications, as a contribution to improving the
standard of living and to the maintenance of overall price stability.

—The development and application of new technology, for example in
improving communications and transportation systcms, as a coatribu-
tion to efforts being made to reduce regional disparities of productivity
and income levels.

—Better understanding of motivational factors that influence industrial
productivity.

GOAL 2: HEALTH

Elements of the Goal

—Provision of medical services of rising quality and efficiency.
—Improvement of the environment in which Canadians live.
—Decvelopment and improvement of practices conducive to public health.

Contributions of Science and Technology
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—Application of systems science to the provision of medical and other
health scrvices, particularly hospital care, to improve the efficiency of
these scrvices and to reduce their relative costs.

—Studics of individual and group behaviour in relation to physical and
mental health.

—Improvements in the conditions of urban and rural life, to remove
threats to both physical and mental well-being.

—Control of existing and threatened health hazards alrcady created by
the misuse of science and technology—e.g. pollution.

GOAL 3: EDUCATION

Elements of the Goal

—Opportunitics for education of high quality, at all levels from elemen-
tary through to post-doctorate and including all forms of post-second-
ary training, should be readily available to all Canadians, to the limit
of their individual abilities.

—Opportunities should be available for upgrading the education of
adults, to assist those who have been by-passed in their youth and to
allow others to keep pace with advances in their specialized fields.

Contributions of Science and Technology

—The continued provision of opportunities for first-class basic research
in the universities as a vehicle for graduate teaching.

—Improvements to the quality of teaching at all levels.

—The application of the scientific method to studics of the current
system of providing education.

—The introduction of a scientific curiosity-directed approach into all
levels of education as a means of stimulating thought and creativity,
and as a substitute for teaching by rote.

—The application of systems scicnce and other techniques to the
process of education, to increase its productivity.

—The devclopment of advanced, computer-based educational aids, to
increase the quality of the education being provided.

—At the secondary and higher levels, better understanding of student
motivation, to allow educational procedures to be modified so that
education can be seen as being directed to attaining appropriate goals

" for the individual and society.
—The provision of better information services for education.

¢ GOAL 4: FREEDOM, SECURITY AND UNITY

Elements of the Goal
—Promotion of better understanding and co-operation between the dif-
ferent parts of Canada and between Canada and other nations of the
world.
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—~Continued defence of the rights and safety of the individual.
—Improvements in the methods of crime prevention, detection and
control.
Contributions of Science and Technology

In this case, much more than in the others, science and technology pose
threats to socicty as well as conferring benefits. On the positive side lie
contributions to:

—supporting Canada’s national defence by providing the necessary mili- -

tary technology;

—ecxpanding man’s capacity to travel, to learn to co-operate, to foresee

and guard against dangers and to summon help in case of need;

—improving communication between groups or regions of the country;

—the development of new techniques in criminology and forensic

science as a contribution to the battle against crime.

On the negative side, science makes possible coercion, intrusion into
privacy and concentration of power on an unprecedented scale. Strong politi-
cal, moral and personal safequards against these misuses of science are
needed, and technology can contribute to these safeguards.

GOAL 5: LEISURE AND PERSONAL DEVELOPMENT

Elements of the Goal
—DReduction in hours of work and removal of need to perform menial
tasks.

—Development of Canada’s two principal cultures and of understanding
between them to create an aftractive and stimulating environment.
,___Drr\":g;f\n of r)nnr\rfln\‘;f;nc far onl H
Provision of opportunities for cul

personal endeavour.

Contributions of Scicice and Technology

—Satisfaction of man’s compelling urge to explore, to know and to
understand himself and his universe, which has long been a great
source of cultural development, by the promotion of fundamental
scientific resecarch as onc of man’s highest intellectual and cultural
achievements and as an expression of creativity of a sophisticated
kind. It must be acknowledged that, to many scientists, this idea in
itself would rank as a major goal.

—Increased Automation.

—Development of devices to perform menial tasks.

—Development of cfficient, incxpensive transportation systems to per-
mit easy travel.

—Devcelopment of advanced communications media, which will permit
man to widen his horizons immcasurably.
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—Development methods to facilitate more widespread Canadian
bilingualism.

—Development of the accessories and hardware of modern leisure.

GOAL 6: WORLD PEACE

Elements of the Goal
—International peacckeeping and maintenance of world order.
—Contributions by the wealthy nations of the world to the development
of less fortunate nations, particularly by the climination of poverty
and hunger in the short term, and by facilitating the development of
self-generating and sclf-sustaining growth forces in the long term.

Contributions of Science and Technology

—Increasing effectiveness of forcign aid by bringing a complete range of
scientific techniques to bear on the problems of specific developing
arcas.

—Increased unc crslanding of the dictary needs of people in different
arcas of the world, linked to improved methods of producing the right
kinds of food for thc hungry of the world.

—Increased understanding of the problems and aspirations of other
peoples of the world, through the increasing links in the scientific
community such as the international agencies, societies and “Interna-
tional Years” for study of specific problems.

There are undoubtedly many contributions which science and technolo-
gy can make to these goals which are not listed here, and there are some
contributions which affect all of the goals. Among this latter group, one
would include contributions to the understanding of population growth and
of individual and group behaviour. Given this framework of goals and the
need to apply science and technology to their realization, Canada needs an

appropriate scicntific infrastructure er environment, T’m: Science Council
believes that some of the basic prercquisites for success in achieving these
goals are:

—an increasing awareness, on the part of the public, government and
industry, of the value to socicty of science and technology, as impor-
tant means of attacking economic and social problems;

—the effective application of existing scientific knowledge;

—a high level and standard of scientific and technological education as
a precondition for upgrading the technical competence of all levels of
the Canadian workforce;

- —eflective participation in the international scientific community, as a
means of tapping a vast supply of knowledge;

—effective use of modern information technology and systems.

Having set out a list of Canadian goals and having noted a number of
the prerequisites for cstablishing the kind of scientific environment in which
Canada could hope to realize these objectives, the Science Council must add
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a note of economic caution. The resources necessary to realize these goals
will be substantial and there will be competition between the goals for both
manpower and funds in the forcseeable future. The maintenance of a prudent
balance of the resources assigned to the various goals will be important. For
example, if the allocation of money outstrips the available trained manpower
in a particular arca, money will be wasted. The reverse is also true. In
addition, if health scrvices are developed at the expense of education, the
supply of trained minds to support all of the goals would be truncated.
However, education must not only be a consumer of resources but must, on
the long term, be an investment in the training of the kinds of manpower
which will be needed. The Science Council will be considering this problem
of resource allocation on a continuing basis.
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Section 4
PAST TRENDS IN FUNDING RED IN CANADA

Much work has been done by various Federal departments and agencies,
including the Dominion Burcau of Statistics, the National Research Council,
the Departiment of Tndustry and the Science Secretariat, in an attempt to pro-
vide a picture over time of the way in which funds for research and develop-
ment are expended by the principal sectors of the Canadian economy. To
provide background information for this report the Science Sccretariat has
produced a compilation of the principal statistics for the perioid beginning in
the fiscal year 1957-58, and ending with the most recently published data.
The important trends emerging from this compilation are depicted in Figure 1.

Considering first the expenditures by sector of performance of R&D,
the effect on gross industrial expenditures of the cancellation of the Arrow
program on Fcbruary 20, 1959, is obvious. Expenditures on R&D in the
“transportation” segment of Canadian industry, which contains virtually all
activity associated with aircraft development, made up some 51 per cent of all
industrial R&D expenditures in the fiscal year 1958-59. In 1961-62 this share
had plunged to 9.9 per cent and the latest data, for 1966-67, show that it has
recovered somewhat, to become 21.2 per cent of the total. In contrast, the
sum of R&D expenditures by all other segments of industry showed
increases, of varying proportions, in every succeeding fiscal year subsequent
to 1957-58, but these were insufficient to compensate for the drastic cut-
backs in R&D in the aircraft industry in the years immediately following the
Arrow cancellation.

In contrast to the picture presented by the industrial expenditures, the
Federal Governneni's expenditure on its own programs did not show an
absolute decline until the days of austerity, starting in 1962. Concern has
been expressed that data, presented as in Figure 1, fail to take account of
some important contributions by government organizations to industrial R&D,
in that some major government procurement contracts, charged as “in-house”
expenditures, may well stimulate R&D within the contractor’s organization
An example would be the fixed-price purchase by Atomic Energy of Canad:
Limited from Canadian industry of the WR-1 Reactor for the Whiteshell
Nuclear Research Establishment in Manitoba which, under the present sys-
tem, would be labelled an “in-house” capital expenditure. Insufficient infor-

= mation is at present available to permit the identification of all such expendi-
tures which appear to fall in a category which is neither “federal in-house”
nor “direct federal support” as this latter category is currently defined.
The “Dircct Federal Support for Industrial R&D,” consists of grants and
contracts to perform specific programs of R&D, provided by the departments
and agencies of the Federal Government. No estimate is made of the cost to '
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the Federal Government of the various tax-exemption programs of the early
1960s which were used as incentives to promote industrial R&D. Once again
the canccllation of the Arrow program was the single biggest factor which
influenced the total Federal support program. In the fiscal year 1966-67 a
cut-back by the Department of National Defence in its R&D procurement

Figure 1
GROSS EXPENDITURE (CURRENT PLUS CAPITAL) ON R & D
BY SECTOR OF PERFORMANCE AND DIRECT FEDERAL
SUPPORT FOR R & D IN INDUSTRY AND THE UNIVERSITIESS -
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program accounts for the drop in the total, while the upsurge in the following
year is in part duc to the effects of the conversion of the Industrial Research
and Development Incentives Act (ILR.D.LLA.) program from being a tax
exemption to a granting program.

Two factors have strongly influenced the growth of university expendi-
tures on rescarch. Enrolments in Canadian universities have been increasing
rapidly and the proportion of undergraduates who subsequently cnter gradu-
ate school has also been rising. This combination of factors has led to the
rapid expansion of the research activitics of the graduate schools that is
reflected in the data on university rescarch expenditures in Figure 1. The
Fedcral Government contributes to the support of this activity in two distinct
ways. The direct support, shown in Figure 1, is provided as grants or
contracts by the National Research Council, the Medical Rescarch Council
and the departments of government with scientific interests. Indirect Federal
support, through the fiscal transfer to the Provinces of amounts cqual to
Provincial expenditures on education, must alrecady pay for a significant
fraction of the costs not met by the direct support system.

Figure 1 shows how Canada’s Gross Expenditures on Research and
Development (GERD) have risen over the period 1957-67. Table 1 records
these expenditures as a percentage of the Gross National Product (GNP).

While much attention is often paid to the division of activitics among
the sectors of thc cconomy, relatively less attention is paid to the way in

Table 1.-—GILRD as a Percentage of GNP for Canada®, 1957-67

Fiscal Year

Item
1957-58 l 58-59 1 59-60! 60-61 i 61-62 { 62-63 i 63-64 ] 64-65 i 65-66 ' 66-67

| |
| | | | | |
GEKD as a Yer- I | I I
centage of GNP| 0.95 i 1.00 ( 0.89 l 0.89 ‘ 1.05

l ! ' .
| | i |
1.00 l 1.08 l 1.19 I 1.30 ‘ 1.33

Table 2.—Current Expenditures on R&D, by Scctor of Performance
and by Type of R&D Activity
(Percentage Distribution)?

Type of Activity
Sector of Performance
Basic Applied | Develop-
Research | Rescarch ment Total
Government (All levels)......ccooovceveieeenneennnnne 7 23 6 36
Industoyi s 2 12 30 44
Higher Education... . 13 5 1 19
Private Non-Profit.......ccccoveicnneceereeenes — 1 — 1
TOtalcceeerieereerreee s 22 41 37 100
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which the national expenditures on R&D are divided between basic rescarch,
applied research and development. In 1965-66, Canada’s current expendi-
tures on R&D amounted to some $524.4 million, or 1.01 per cent of the
G.N.P. The percentage distribution of these funds, by sector of performance
and by type of activity is shown in Table 2. For fiscal 1964-65, the current
expenditures in the United States on basic research, applied rescarch and
development were respectively 12 per cent, 22 per cent and 66 per cent of
that country’s total.

While Table 2 is subject to considerable uncertainties in the allocation

of expenditures to the different types of activity, it is nevertheless sufficiently
accurate to support the argument that Canada has in the past tended to
support research but to neglect development and innovation. It is acknowl-
edged that development is the most expensive part of the R&D spectrum; but
it is development and innovation which generate benefits: Knowing how to
solve a problem is a poor substitute for solving it in practice. In the opinion
of the Science Council much more of Canada’s future investment in scientific
activities must be channelled into development and innovation.
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Section 5
ENERAYL CONSIDERZ E THE ORGANIZATION

UL{ CE"’)J“‘(’CAJ II'LL‘*:A} EA }JAJAR[L)J u\]; A)O‘—!‘VF I.’Ii(}u[é)ufid

A major past fuiling in Canadian scicnce has been the performance of
too much basic rescarch remote from the training of new scientists and the
performance of too much applied research far {from the point of innovation.
This latter shortcoming has been aggravated by a recurrent tendency in
Canada to tcrminate rescarch programs short of the point of innovation,
thereby preventing the reaping of any substantial benefits from investments in
research.

It is recommended that in fufure every new rescarch or develop-
ment activity be critically examined at its outset to identify the
appropriate orgenization fo carry throvgh the project to ifs final
conclusion. For extersive programs that encompass many indi-
vidual projects, the disiribution of these projects among the sectors
of the economy must be carefully considered. Such a procedure
may well Iead to the universities and industry performing a larger
share of thie research and cevelopment in Canada than has occurred
in the past,

A major aim of the policy being proposed is not to establish more
research programs, simply for the sake of doing rescarch, but is rather to
choose programs directed to the long-term needs of society and to ensure
that those programs which are undertaken, whether new or existing, are
carried through to the point of innovation and application in practice. It is

~1
fP(‘f\Onl?P(i that the final cfﬁgn(‘ of dC‘.C"‘p"“\.‘t L‘..')d innovation ma ¥ ‘n'\“vc

heavy investment in prototypes or pilot schemes, but the benefits of a pro-
gram come only from the fulfilment of objectives and the application of
results. To reap the benefits that have been missed in the past, Canada must
first be prepared to increase its expenditure on innovation. The Science
Council is convinced that emphasis on innovation will be a wise investment,
and that Canada should be prepared to sec the proportion of the nation’s
total resources allocated to scientific activities increase steadily. However, the
allocation of this or that percentage of GNP to rescarch, development and
innovation will not, on its own, bring about the answer to all problems or
ensure future prosperity. Money invested in research, development and inno-
vation must be wisely spent, and ncw activities must be established in the
appropriate sector of the scientific community. Success in realizing economic
returns or social improvements by innovation based on active research and
development will depend in large measure on the participation of Canada’s
primary, manufacturing and service industries.
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Throughout this report, emphasis is given to economically-oricnted
science and technology, especially that related to secondary industry, but this
does not mean that other areas, because less extensively discussed, are less
important. Scicnce and technology in support of Canada’s resource indus-
tries, or oriented towards probléms in health or welfare, or related to nation-
al and international security must be maintained and fostered. They, too,
need detailed consideration within any realistic policy.

Canadian industry should give the greatest possible attention to creating.
for itself a position of comparative advantage over its competitors by
imaginative innovation and exploitation of the results of rescarch. By innova-
tion, new markets, particularly export markets, may be captured, productivity
can be increased and more advantage may be derived from natural resources.
If industry is to do all of this on an appropriate scale, it will require the active
assistance of the Federal Government, which must create and stimulate an
environment in which commercial initiative can flourish.

It is recommended that the Federal Government

(a) support Canadian industrial enterprise by improvement and expan-
sion of existing R&D incentive programs, by simplifving where
possible the adminisiration of the programs, and by deliberately in-
creasing the share of management responsibility placed on the
companies involved;

(b) further encourage industrial involvement by contracting out Federal
prograins wheie participation is litiely to increase the technological
or innovative capaciiies of the companies concerned, The underly-
ing objeciives should be to upgrade the overall capabilitics of those
involved, and ultimately to develop scli-supporting research or-
ganizat '

ions in Canadian industrs

(c) through its mission-oriented depariments actively seek to promote
industrinl and university work in support of each mission as well as
responding to initintives {rom the private sector;

(d) uvse government procurement confracts as an additional means of
upgrading the technological level of Canadian industry. The pro-
vision of modest sums of money, in addition to the ¢ .t of the item
procured, to be used lor either the uporading of the confractor’s
productive capability or the funding of countinued develn: ment of
the product being purchased, could be a significant assistance to
industry.

There will certainly arisc cases where 100 per cent funding by the
Federal Government of rescarch programs carried out by industry will be
necessary, especially where Canada’s competitors for world markets are so
funded by their own governments. However, two cautions must be added.
Firstly, the ¥ederal Government cannot be expected to be tlie sole source of
funding for all rescarch and development;
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if industry is to profit from this scientific activity then there is an
obligation on industry to make substantial investments of its own
funds in research, development and innovotion. Scecondly, the incen-
tives and contract programs proposed are intended as spurs to the
successiul, not as crutches for the failing.

The Scicnce Council is anxious 1o ensure that all important areas of
scientific activity are considered for support, so that available funds are used
as wisely as possible. As the mission-oriented programs, proposed later in this
report, develop they will require the services of and thus provide support for
many clements in the scientific community, in the universitics, industry and
government. However, the mission-oriented agencics will not cover the entire
field of science. Complementary sources of funding will be needed to ensure
that scicnce as a whole is being developed in a balanced way and that
spontancous originality is encouraged.

The Science Council and Canada Council have together established a
committce to review a report on the support of rescarch in the universities
which is in preparation. When this report has been studied, the Science
Council will be in a position to make more specific recommendations on the
co-ordination of mission-oriented and general support for science.

Yet another problem in the development of science in Canada is the
tendency of organizations whose missions have been realized, or which have
demonstrably failed to reach their objectives, to follow programs which are
diffuse and sclf-perpetuating. There is often a marked reluctance to terminate
such programs, even when they are of little priority, as long as the least
justification can be found. On the larger scale there is almost incvitable
reluctance to close down institutions which are no longer needed, or even to
provide them with some new goal which is of real significance. This problem
is by no means unique to Canada. A. M. Weinberg, the Director of the Oak
Ridge National Laboratory in the United States recently summed up his
opinion in the words:

“What happens to the laboratory when the job of the agency is no longer
as important as it was when the laboratory was established? If the govern-
ment makes a commitment of support to its laboratories as institutions and
delegates to the management the responsibility of allocating resources within
the institution, it is natural that as the laboratory loses its sense of mission,
the management will ensure survival of the institution by drifting into basic
research. I belicve that this is a phenomenon which one can see in government
laboratories in many parts of the world. This drift toward basic research in
a mission-oriented laboratory, if allowed to proceed unchecked, could destroy
the laboratory’s taste and capacity for getting on with practical missions”.®

This is not attack on the value of fundamental research, which has an
important and growing role to play in the universities and as a component of
comprehensive mission-oriented programs, but is a criticism of applied
rescarch that is labelled as “basic” either because it was initiated with
inadequate consideration of its ultimate application, or because circum-
stances have changed and left its application pointless without bringing an
end to the program.
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The Science Council has considered the particular status of research and
development within government, in the light of the foregoing general criti-
cisms, and recommends some general principles for the future.

(1)

(2)

(3)

(4)

&)

All Federal Government scientific organizations should be mission-
oricnted and should be engaged principally in applied rescarch and
devclopment, but any development based on government programs
which is likely to give rise to marketable products should be trans-
ferred to industry at the earlicst possible stage. This general princi-

ple should apply equaily to departmental organizations and to non- ~

departmental agencies. Where this is not the present case, the
department or agency should be given a specific long-term mission
in which its particular competence can be brought to bear on a
problem of economic or social significance.

Federal scicntific organizations should have a particular responsi-
bility for fostering the growth of the scientific community within
the ficlds encompassed by their respective missions. They should
actively seek to collaborate with industrial and university groups
and to an increasing extent should be the initiators and co-ordina-
tors rather than the performers of R&D.

All of the scientific programs of government should be subject to a
regular “technical audit” by an appropriate body which should
include the users of the information generated by the program.
These users will come from government departments, universities
and industry. In dealing with departments of government the “audi-
tors” could form an Advisory Commitiee to the Minister, while for
the non-departmental agency they could form either a Board or
Council. Irrespective of the organizational structure chosen for any
particular case, all of the scientific programs of government should
have the benefit of such informed scrutiny,

All scientific organizations, and particularly those with applied
missions, must possess an internal flexibility which allows for the
easy reallocation of resources in the face of changing program
requirements. Each must be capable of maintzining a continuing
review of the way in which its allocation of resources matches its
goals. Full exploitation of the advantages of the program budgeting
system recently introduced by the Federal Government should
facilitate this continuing review of internal needs and priorities.

A good mission-oriented program will certainly contain an clement
of fundamental research in ficlds closely related to the mission, but
there is no formula that can provide the precise proportions in
which all mission-oricnted programs should be divided between
fundamental and applied studies. In many cases the allocation of a
few percentage points of the total effort to fundamental science will
suffice while in a few special arcas, such as nuclear energy, where
the fronticrs of knowledge are rapidly advancing, a larger alloca-
tion can be justified.

[S———



(6) The future of all government laboratorics at present devoted prin-
cipally or entircly to fundamental rescarch must be carefully con-
sidered, since they constitute a national resource that must not be
destroyed by precipitate action. It is the belief of the Science
Council that fundamental science must continue to flourish at an
appropriate level in Canada.

The Science Council has instructed cach of its Special Committees to
give particular attention to the role and organization of government scientific
activities in its arca of interest, in the light of these general principles.

The expectation that industry and the universities will in future perform
an increasing proportion of all research and development in Canada in no way
denies the need of government departments to perform rescarch and to
maintain a scicntific expertise. Departments must retain the competence to
guide and evaluate scientific programs being carried out by others on their
behalf and to perform those tasks which are unsuited to the other sectors.
However, it must be recognized that traditional government departmental
structures and procedures were not designed to accommodate scientific
activities, and that there are administrative complications inherent in operat-
ing a resecarch establishment within a public service enviroument. Policy
changes are needed to permit casy redeployment of resources, both of money
and staff, in the face of changing program objectives and requirements. The
difficulties which at present can be encountered in moving men and funds
from old to new programs have only served to stiffen the resistance to change
which has been mentioned.

In government, just as in industry and the universities, the quality of
R&D programs depend on the quality of leadership and staff involved, and
on the frecdom for good leaders to pursue their objectives. In the past,
semi-antonomous agencies within government, such as Boards or Crown
Companies, have had a good record in providing the environment in which
these leaders could flourish but no form of organization can be guaranteed to
provide the right environment and every form tried in government has had
some successes and some failures. There exists a real need for close study of

the factors which tend to create the necessary environment.

The Economic Council of Canada has observed, in a comparison of the
economies of Canada and the United States, that a significant relationship
exists between the level of productivity and the national average level of
education. It is suggested that an increasing average level of education in
Canada could contribute to narrowing the “productivity gap” between Cana-
=~ da and the United States. Canada must make a concerted effort to encourage
the training of her manpower to the highest levels.

The Federal Government already makes a significant direct contribution
to university research, which is closely linked to the training of graduate and
professional students, and the trends in this funding over the past decade are
shown in Figure 1. This particular Federal support program is highly impor-
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tant to the development of science and technology in Canada. At present the
Science Council and the Canada Council are jointly sponsoring a study of the
mechanisms of support of research in Canadian universities. This study is
nearing completion and detailed recommendations will be published in the
near future.

While the supply of university-trained manpower is important, it docs
not represent the sole need of science and technology. The Science Council is
happy to note the rapid growth of post-secondary Institutes of Technology
and vocational centres across Canada, for these bodies have valuable contri-
butions to make to the development of the technological infrastructure which
the nation needs.

As research in the universities expands, two factors must be considered.
First, the universities must be sclective in their efforts to expand their
research programs. It would be disastrous if every campus were to attempt to
plunge into every new arca of research which opens up. The joint consulta-
tions held by the universities, both of Ontario and of the Atlantic Provinces,
respecting the future development of rescarch on their campuses are a wel-
come indication that this problem has already been recognized. Second, basic
research is not the only form of scientific activity suited to the universities
and to the training of new scientists. The increasing emphasis on application
in research and devclopment programs outside the universitics would argue
for a greater emphasis on applied research in graduate schools, and in
particular in the professional faculties.




Section 6

THE CONCEPT OF MAJOR PRCGRAMS

EE R JIN_2uR & UKL VALRSURL KX AWALVES

The greatest concern of the Science Council is to see that the growth of
science and technology in Canada is channelled in appropriatc degree
towards specific broad objcctives as they are defined.

To permit this channelling it is proposed that most new underfak-
ings in Canadian science be (r::-,:v'/cd as large, mmltidisciplinary,

mission-oriented projects having as a goal the solution of some
important econemic or socisl preblem and in which all sectors of
the scientific community must participate on an equal footing. This
report refers to these iniiiatives as major programs.

Rescarch and development will naturally play leading roles in these
major provx'zuns. but it always must bc remembered that the objectives will
be the implementation of solutions to problems or the fulfilling of needs and
that the programs will be concerned with the production of new goods and
" the initiation of new services.

Major programs are not new to Canada and some successful examples,
such as the atomic energy program, have contributed notable achievements in
their field. What is new in this policy is that these programs are envisaged as
the principal instrument for the growth and development of Canadian stience
and technology.

A most important, but by no means sole, reason for the major program
approach to organization is that it s:cks to provide a national focus for
efforts aimed at solving national problems. Ideally each program will give

cohesion 1o the efiorts of aii leveis of government, of indusury and of ihe
universities as they work towards a common goal.

Many other arguments can be advanced in favour of the major program
approach. First, a concerted, co-ordinated and co-operative program is the
most efficient way to make progress toward the solution of large-scale practi-
cal problems where many technical disciplines are involved. Traditionally,
research and development for the needs of national defence has been carried
out on a national scale, and no one would suggest that it would be effectively
accomplished by leaving it to small-scale efforts by local units. The example
makes it plain that the massive, centrally guided and funded approach may
be called for, either because of shared interest, an overriding social goal, or
because an effective solution to the problem requires a scale of funding
beyond the resources of small jurisdictions. Today it should be a measure of
a nation’s maturity that it can apply its problem-solving resources on the
national scale to progress on matters affecting the public interest other than
the defence of sovereignty by military means.
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A major program approach is also called for by the increasing degree of
organization that technological advance brings to society. In the past, prob-
lem-solving could be piccemeal, the goals of society were those of the
individual, and the more covermment stayed aloof the better. Nowadays, with
the gathering of people into urban concentrations, with the high degree of
interdependence created by technology and with increasing demands for
cfliciency in transportation, communications, energy supply, manufacturing,
distribution of food and goods, waste disposal, ctc., society has closed in
upon itself. One man’s cffluent is another man’s intake. It has become clear
that there is a public interest which is not always coincident with or opti-
mized by the pursuit of private interests. The problems which stand in the
way of realizing the optimum conditions for lifc in contemporary society, as
a society, will not necessarily be solved in an optimum way, or may not even
be soluble at all by private or piccemeal approaches. A total “systems
approach” may be essential.

Frequent references are made in many scctions of this report to the
need for “a systems approach”. The Science Council considers such an
approach to involve the systematic and rational analysis and design of an
object or policy, in which every possible effort is made (o ensure considera-
tion of all reasonable alternatives and in which attempts are made to provide
objective quantitative measures of the consequences of alternate courses of
action as a basis for decision. It is in effect an cptimization technique.

Major national programs of scientific research and technological deve-
lopment could provide a powerful stimulus to industrial innovation, not only
of new products and processes, but also of new types of industry and new
forms of industrial organization. This has been amply demonstrated both by
defence and space programs in the United States, and by past Canadian
programs of geological survey, railroad building, agricultural research, and
atomic energy. Public funding ot research with an industrial payoff, particu-
larly when the payoffs are long-term or diffuse, has its justification in the
uncertainties of research, the spreading of risk, and the capture of many and
various bencfits. The probabilities of capturing and keeping to oneself the
benefits of onc’s own rescarch improve with the size and diversity of one’s
organization. Thus the largest scicnce-based industrial corporations support
research laboratories of their own. The argument extends to socicty as a
whole. The benefits of research often accrue to industry in total, and thus to
the health of the economy, even when the results do not find their best or
eventual usc in the company in which the research was done.

For Canada major national programs arc particularly desirable in rela-
tion to industry because they will result in the shaping and stimulation of
new industrial growth in dircctions determined by national necds and related
to Canadian goals. This problem is of special importance to Canada because
of the extensive forcign ownership of our manufacturing industry. Some of
the foreign-owned subsidiarics are leaders in doing R&D and applying new N
technology but many merely operate branch plants, manufacturing familiar

30



S e sy

products for the Canadian market. Obviously in many cases industries of this
kind are very uscful but it is hoped that well-conceived long-range major
programs will add to Canada’s existing industrial base new industrics which
will have ecvolved through the finding of unique new solutions to unique
Canadian problems. Past experience indicates that novel products of this
kind are quite Jikely to find markets in less-developed countries where similar
problems are encountered but where the resources for finding solutions are
not as good as they are in Canada.

The problem of establishing prioritics for new major programs is
complex: the priorities must take account of many and sometimes conflicting
factors. The goal of a major program must be of social or economic
significance; it must aim to advance significanty the current state of knowl-
edge, but in so deing the choice of objective must be influenced by the
opportunities afforded by present knowledge; it must aim to cxploit cfficient-
ly the available resources of manpower and money, but again the availability
or shortage of manpower with particular specialized training will affect the
timeliness of the program. Despite these complexitics, a number of criteria
can be established ywhich must be met.

(1) The objective selected for each major program must be of real
importance to Canada, and perhaps even peculiar to Canada.
Each should be such that the solutions would cope with problems
posed by Canadian conditions—of climate, of organizational struc-
ture, or of availability of resources—and some of them should
offer prospects of being more gencrally applicable in other areas of
the world.

(2) No major program should duplicate work already under way in
other developed nations. Rediscovering technology is expensive
and pointless. If a problem for example is of great importance to
another nation which has already sct out to find a solution,
Canada should attempt to learn from the other efforts by import-
ing the technology being developed rather than squander much-
needed resources by repeating work already done elsewhere.

(3) There must be some demonstrable prospect of direct social or
economic benefit which in an overall view would be commensurate
with the resources invested. The concept of social needs can be
extended to encompass Canada’s obligation to contribute usefully
to the progress of the world’s developing nations.

(4) The scientific and technological challenges must be fundamental
and far-reaching enough, that they will not be quickly exhausted,
and yet in general not so far-out that there is little hope of tangible
progress with time spans of ten or twenty years. The challenge
must stimulate genuine innovation, and it must be sustained con-
sistently over a long enough period that manpower training
sources respond and adapt, and new industries both come into
being and get established on a viable footing.
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(5)

(6)

(7

The unpredictable quality of rescarch and the openendedness of
the future must be clearly recognized. The programs should be
regarded as campaigns to open up new opportunities. They should
therefore challenge technologies over a broad, varied and open
frontier rather than proceeding down a narrow and confining lane.
Skills, capabilities, and organizations will thus be brought into
existence in readiness to exploit breakthroughs and inventions,
made in Canada or clsewhere, in the most opportunc ways. Par-
ticular projects within the broad program areas should be chosen
more as stepping stones to future positions of advantage or readi-
ness, than as fixed goals not subject to revision.

Not only does a program need to be sufficiently sustained in time,
if it is to be effective in building new industry and in supporting
new ideas through the complete cycle to practical innovation, but
it must be mounted on a sufficiently large financial scale that the
various R&D groups formed to attack the special problems will be
of above-critical or viable size, and will have reasonable prospects
of a steady dict of challenging projects within their range of
competence.

The choice of a program should be based on a conjunction of
need, and of scientific or technological opportunity, Thus a major
program to develop atomic energy for power generation would
have been premature in 1920, when there was no felt shortage of
power from hydro plants or coal, and before the necessary basic
discoveries in nuclear physics had been made, Further, the poten-
tial innovative fertility of the program area must be considered,
since the benefits from the unexpected and unpredicted discoveries
and opportunitics may well exceed the benefits from those out-
{

comes that could be predicted at the start.

The major programs will flourish or perish depending on the level of

co-operation which is achieved in running them. All elements in the scientific
community—in government, industry and the universities—must be integrat-
ed in each program, efforts in diiferent laboratories must be co-ordinated and
a truly multidisciplinary approach must be taken, for only when all these
clements are present will there be real progress towards the program
objectives,
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For cach major prosram wlich reccives substantial levels of
Federal funding it wiil be mecessary to designate or create a body
which will be made responsible for co-ordinating the program, for
actively promoting the involvement of all of the scientific coma
munity in ali phases of the program, frem inifial plunning through
o execuiion and fer administering the Feders! support for the
university and industrial components of the program.

When the objective of a given major program is clearly the ree

sponsibility of a single depariment of the Federal Government, the




appropriate body could be a widely representative Advisory Com-
mittee, established to advise the Minister involved. In cases in
which the objcctive is of cqual interest to a number of departments,

b a cenfral agency should be established to perform this co-ordinating
role.

These recommendations are developed more fully in Section 7.




Section 7

SPECIFIC AREAS FOR ACTION

Many of the programs required for Canada’s scientific and technologi-
cal development are already under way in one form or another, although not
always on the necessary scale, with the most effective organization or in the
best cnvironment. A rational and systematic consideration of priorities will
have the effect of strenathening the important programs of existing organiza-
tions, as well as co-ordinating or integrating their activities where nccessary.
Much of the work being done in these “de facto” major programs is of high
quality and can serve as a nucleus for increased and better co-ordinated
efforts in the future.

Canada’s nuclear power program is one cxisting major program which
has been particularly successful and which has securcd for Canada a promi-
nent position in the world market in this highly-competitive field. It is vital
that this program reccive continuing generous support. The future for Cana-
da in nuclear power looks bright provided that this support is given and that
basic research, applied research, development and innovation in this ficld
continue to be closely coupled.

The arrangements being proposed are so large in scale and so new in
type for Canada that they should be approached experimentally and prag-
matically, though energetically. It is recommended that three categories of
fields of interest be distinguished. These three categories represent a time
priority (although there is no priority established within each category),
partly determined by circumstance, and partly by present importance. The
firsi calegory contains two fields in which sp
are now in existence and which will provide very useful proving grounds for
the concepts to be applied in later programs. The second category consists of
four ficlds of indisputable primary importance to Canada, in which it is very
likely that the necd for a major program will be identified, and in which
detailed study should begin immediately so that concrete proposals for
specific action can be advanced at an early date. The third group consists of a
larger number of areas of importance, each very little different in level of
significance from those in the second group, but with their immediate
appropriateness and limits less clearly determined. These last areas can be
regarded as forming a list within which the necessity of starting additional
major programs may be identified within a short span of years as-planning
and implementation of the first two groups of major programs proceced. The
list of the third group of program-arcas should not be considered as exclu-
sive. Further, the limits of any progrun: defined within the second or third
group of arcas should not necessariiy Lt bound by the discussion in the

present report.
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Here, it must be poeinted out that individual major programs, like any
program, must not last indefinitely. As time passes there will be a continuing
shifting of prioritics and programs started soon will eventually fulfill their
objectives and come to a natural end or will lose their priority and be
terminated.

A.—Prototype Major Programs
The Scicnce Council recommends that two prototype programs he
set in motion immediately, to test the systems of organization and
co-ordination which have been proposed. The two programs should
cover:

(1) Canada’s Interests in Space, and
(2) Water Resources Management and Development.

A Space Program for Canada

The scientific and technological aspects of space have drawn increasing
attention in Canada over the last few years. The extent of the present effort
was examined in a report issued under the title of “Science Seccretariat
Special Study No. 1, Upper Atmosphere aind Space Programs in Canada”
(February, 1967). In turn the Science Council Report No. 1, A Space
Program for Canada (July, 1967), called for:

“the establishment of a broadly conceived central agency responsible to the
Government of Canada for the advancement of Canadian capability in the
science and technology of the upper atmosphere and space; for furthering
the development of Canadian industry in relation to the use of the upper
atmosphere and space; and for the planning and implementation of an overall
space program for Canada”.

In March 1968, the Minister of Industry issued a “White Paper on a
Domestic Satellite Communications System for Canada”, and the Federal
Government has since proposed the formadon of a Deparumeni of Cour-
munications which would, among other tasks, assume responsibility for
co-ordinating the design and construction of a satellite communications
system. '

The Science Council feels that these new developments have not

reduced the nced for the establishment of a Space Agency to deal not only
with scientific and technological matters concerned with a satellite communi-
cations system, but also with all other arcas of resecarch of concern to
Canada involving the upper atmosphere and space. Two of the latter might
involve weather survey satellites and resources survey satellites, which are of
“potentially great importance to other Federal departments, particularly the
Department of Transport and Department of Energy, Mines and Resources.
The work under the direction and control of the proposed Space Agency
would constitute a major program. The various existing functions in govern-
ment concerncd with upper atmosphere and space micht be gradually trans-
ferred to the Space Agency, but the policy direction and control for all aspects
of the major program, wherever located, should come from the agency from
the outset.
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-Water Resources Management and Development

The Science Council has conducted a study of water resources research
in Canada and published its findings in Science Council of Canada Report
No. 32, in which the Council reconymends that water resources rescarch be
organized as a major program.

Water resources rescarch exhibits all the desirable characteristics of a
major program. It is multidisciplinary, requiring the skills of hydrologists,
meteorologists, cngincers, physicists, chemists, cconomists, social scientists
and life scientists and no doubt of other disciplines as the program takes
shape. It is mission-oriented, aimed at making cfficient use of our water
resource, at the development of methods for managing and controlling water
pollution, and at the devclopment of techniques for eilicient, minimum-cost
design, construction, and coperation of enginecring works required to imple-
ment the water resources development program. It is important from both
the economic, and social point of view. The cconomic significance may be
judged by the two billion dollar estimated yearly expenditures on construc-
tion and repair of water control, treatment and conveyance structures by the
mid-1970s, while the social significance relates to the problems caused by
water pollution, particularly as they afiect recreational facilitics dependent

- upon water. It finally is a ficld in which all sectors of the scientific communi-
ty, government, universitics, and the private sector, must take part.

The Science Council has suggested that the main co-ordinating and
advisory function be delegated to the National Advisory Committec on
Water Resources Research which has alrcady been established to advise the
Minister of Energy, Mines and Resources. This committee should be broadly
representative of all sectors of the economy, Federal and provincial public
services, universities and industry, and should reflect the range of disciplines
contributing to water resources research. The present terms of reference of
the National Advisory Commiittec on Water Resources Research call for it:

1. to provide continuing advice to the Minister of knergy, Mines and
Resources on necds and priorities for research on water resources
in Canada, including water poilution research;

2. to assist in the co-ordination of water resources research;

3. to review and make recommendations on applications for grants-
in-aid of research from the Department of Energy, Mines and
Resources.

The Scicnce Council recommends that the mandate of the Committee be
__expanded by requiring it
o 4. to provide continuing advice to the Minister of Encrgy, Mines and
R -:ources on the use and application of science to water resources
masagement and development.

With this change in its terms of reference and with some increase in its
responsibility for the allocation of Federal funds to industry and to the
universities, as outlined in the Science Council’s report, the National Advisory
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Committce could become the effective co-ordinating body for the major
program.

While research on the problems associated with Canada’s water
resources is important, the need to apply science to the management of these
resources is urgent. The Federal Government, as a sponsor of the research in
this area, should also be concerned with assisting the Provinces in bringing
up-to-date technology and scicnce to bear on water management. One
positive move recommended by the Council is the designation of the Nation-
al Advisory Committee on Water Resources Research as the scientific arm of
the proposed Canada Water Advisory Board, whose creation is soon to be
discussed by Parliament, one of those principal roles is envisaged as being
the co-ordination of all aspects of water management in Canada.

B.—Areas for Immediate Planning
O

The second category of important fields referred to consists of:
Transportation :
Urban Development
Computer Applications, and
Scientific and Technological Aid to developing arcas of the
world

At the present time, the detailed information required to make specific
recommendations for action on programs in these arcas has not been pre-
pared and considered in the manner used in arriving at proposals in the case
of both the space and water resources programs. In order to develop this
information and to prepare detailed proposals on organizational structures
and specific objectives for cach of these programs, the Science Council is
now setting up a task force of appropriate experts for each of the proposed
areas; once each task force has reported, the Science Council will make
public the detailed recommendations developed. At present the Council can
only give a broad picture of the scope envisaged in these new ventures.
Transportation

. Canada’s large land mass and its peculiar population distribution make
the problems of transportation in this country quite diffcrent from those
experienced elsewhere. The needs and expectations of a modern socicty
require rapid and efiicient transfer of goods and people between urban
centres as well as access to remote areas. For Canada, this means meeting
the challenges created by a varied terrain and a wide range of climatic
conditions. As the population and the prosperity of the country increase, the
transfer of goods will tend to grow. Further, the population of the world’s
industrial nations is becoming more mobile, and this means, for Canada, that
the transportation needs of its people will tend to increase more rapidly than
the population. It scems apparent that this country, with its particular
geographic and demographic structure, can reasonably expect to find only
some of the solutions to its transportation problems abroad. The rest will
have to be worked out in Canada.
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Transportation research has had a chequered history in Canada. As
indicated carlicr, in the fiscal year 1958-59 it made up 51 per cent of all of
Canada’s industrial R&D expenditures, at a time when aircraft development
was at its peak in Canada. Today transportation rescarch is fragmented.
While different groups are involved in the development of specific picces of
hardware, few if any are looking at Canada’s total needs.

A co-ordinated major program on transportation would aim at develop-
ing a rational, national system. Sctting up such a system would involve
consideration of all of the nccessary subsystems, of the inter-faces between
subsystems (c.g. what is the best way of linking an intcrurban passenger
aifline service with an efficient urban transportation system?) and would
consider specific hardware development where the demands of the Canadian
situation indicate that such is needed.

The two principal features which will determine many of the constraints
on a Canadian transportation system are geography and climate. Canada
must consider the problems of transportation across Arctic terrain since this
will be one of the important factors which determines the extent of the
economic future of the North of this country. Canada’s size poses other
problems. The costs of transportation represent a sizable portion of the costs
of manufactured goods whether distributed in Canada for domestic con-
sumption or shipped abroad as exports. Any lowering of transportation costs
would be advantageous from the view point both of the internal standard of
living and of the nation’s competitive position in export markets. Thus it
would appear essential to Canada to improve the efliciency and convenience
of transportation on a large scale basis through the implementation of a
major program in this ficld.

The urban aspects of transportation are also important, since most
Canadians are city-dwellers. The growing problems of urban transportation

in the United States have contribuiad sig
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centres and, to a lesser extent, some of the same problems are already
apparent in the large urban centres in Canada. These problems, if not
properly attended to, could become equally critical.

In Canada, as in many industrial nations, many of the transportation
utility companies are publicly-owned and operate as monopolies. This situa-
tion, although often necessary, tends to create incfliciencies and conservative
attitudes towards innovation. In view of this, it might be necessary and
reasonable for the Federal Government, in conjunction with the provincial
and municipal governments, to play a strong entreprencurial role in this field

through a major program in transportation, in order to encourage increased

efficiency and innovative approaches to problem-solving. This does not mean
that the Federal Government will dircctly carry out a major portion of the
entire program or of the R&D part of the program. Some of the R&D side
of the program should be carried out in government organizations, largely to
provide the government with the expertise necessary to cvaluate the progress
of the entire program, but the central sole of the Federal Government should
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be as a director, co-ordinator and provider of funds for much of the major
program. The universitics must perform some of the research, to provide a
mechanism for producing an adequate number of scicntists and engineers
with a strong interest in transportation problems. However, the largest
proportion of the R&D part of a major program in transportation should be
located in industry where it would be closest to the most direct and eflicient
mechanism of innovation. The producers of transportation hardware and the
operators of transportation systems must be deeply committed to the realiza-
tion of the aims of this major program.

Urban Planning and Human Environment

Two important, problem-creating trends in Canada are the growth of
population and the increasing urbanization of that population. Canada’s
population at the 1941 census was little more than 11.5 millions; in the
census of 1961 it had grown to 18.2 millicns!® and it has been estimated!?
that the population will reach 21.5 millions by 1970. In 1961 some 70 per
cent of all Canadians lived in urban arcas with populations of more than
1,000, while about 25 per cent lived in three major metropolitan arcas—
Montreal, Toronto and Vancouver. While this in itself has given rise to
many problems, the future holds prospects of much greater ones. In its
Fourth Annual Review'® the Economic Council clearly demonstrated what
the future holds for Canada’s citics:

“The projected increase of some 5.8 million people in total urban popu-
lation by 1980—uand more particularly the 60 per cent rise anticipated for
the largest centres—provides a broad measure of the urban growth problem
ahead. Clearly, however, it is a minimum measure only. Even if these major
cities werc already tunctioning models of urban efiiciency and attractiveness,
growth of this magnitude would itself involve substantial new investment and
threaten severe strain and potential social cost. In reality, of course, there
has long been widespread concern about the mounting deficiencies of our
cities and the heavy backlogs of essential improvements. Shortages and in-
adeaquacy of urban housing. traflic and transport probiems, air and water
pollution, the confused jumble of conflicting land uses, decaying neighbour-
hoods and monotonous suburbs, urban poverty and social disturbance, steadily
rising property tax burdens, and the frustrations of municipal administration—
these are familiar problems to the average Canadian city dweller today. Yet
it is against this background that our larper cities must face up to the
continuous pressures of accommodating and fulfilling the wide-ranging needs
of a further period of rapid expansion™.

What arc the demands which this growth will place upon Canada’s
cconomy? In 1965 Canada devoted 19 per cent of her GNP, somie 9.9 billion
dollars, to building and engineering construction, of which necarly 2.8 biliion
dollars went on the construction and repair of residential housing!®, The

“ proportion of GNP so spent has remained fairly constant in the decade up to
1965; if it remains at this Jevel in the decade 1968-1979 and if the
Economic Council’s projections of GNP hold good, then Canada will spend
about 184 billion dollars on new building and engincering construction over
that period. This then is some measure, however inadequate, of the magni-
tude of onc of the tasks ahead, though it still gives no indication of the costs
of resolving the cxisting social problems of the cities.
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An important causc of the social and physical decay in urban areas is
the great congestion in city centres, which has induced the middle and high
income groups to move out 10 suburban arcas, thus further apgravating the
decay through the loss of tax dollars and leaving the poor trapped in slums.
This congestion has emphasized other problems which reflect on the quality
of life within urban socicty—those of air pollution, noisc, waste disposal,
urban transportation and traflic control, crime, the shortage of educational
and recreational facilities and so on. The fragmented cfforts of the past to
alleviate our basic environmental problems have not been successful, simply
because the complex nature of the total human ccology requires a co-
ordinated approach to the solution of its problems. Congestion is far from
the only cause of our environmental problems—and decongestion alone will
not solve the basic problems (and it may create new ones).

It is recommended that a systems approach to community planning
and human ecnvironment, applying the technigques of science,
technology and the social sciences (0 tiie total ccology, be under-
taken as soon as possible. This might best be done through a
major program in this area.

To any obscrver the problems of the citics in the United States are far
more scrious at present than the problems of the cities in Canada. With this
in mind one can reasonably ask why docs Canada not wait to sce what
solutions to various urban problems are adopted in the United States and
follow this lcad—why should a major program in community planning and
human environment receive high priority in Canada? The answer to this, in
part, lics in the lesser state of decay of the Canadian cities on one hand, and
in the more rapid growth of the Canadian population on the other. The
problems besctting the citics in the United States are so urgent and so
immediate that the United States has little choice but to tackle the problems
at the pressure points—1o ctiempt to stop the urban decay and social unrest
through urban renewal and social programs, through tearing down and
rebuilding. This approach is not only very expensive, it is extremely difficult
because it will tend to get entangled by the existing bureaucratic procedures
and jurisdictions that are found in most urban centres. Canada, on the other
hand, can afford to work initially to a Jarger extent with the margin of
growth, since the nation’s cities are in a lesser state of decay physically and
socially, thereby avoiding some of the many complications and lowering the
initial costs of such a program.

Canada must start now on a concerted effort to build a new future for

“ “~Canadians and the attack on the problems must be bold. Many possible and

intriguing solutions are already talked about. Should Canada build new cities
instead of creating a vast megalopolis around each of the already sprawling
major citics? Can the population of the North be expanded on an economic
basis or arc most Canadians to be forever found in a narrow belt close to
our southern border? And finally, what more can be done to cope with
Canada’s winter?
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Many diverse efforts are presently being made in the urban centres in
Canada in order to improve them as places for people to live and work, and
it is acknowledged that the practical solution of today’s problems should
serve as guide posts to the future. However, these efforts are often diffuse
and unco-ordinated and often insufficiently imaginative. A major program in
community planning and human environment would have the advantage of
co-ordinating and augmenting these efforts effectively to the benefit of the
cities and of all levels of government in Canada.

Obviously such a complex major program could only be carricd out
successfully through the mutual co-operation and involvement of industry,
the universities, and Federal, provincial and municipal governments. Howev-
er, it seems apparent that the various levels of government, and the Federal
Government in particular, must take a leading role in directing and financing
the program in order to provide both impetus and appropriate management,
The Science Council is encouraged by the decision of the Federal Govern-
ment to take the initiative in this vital area, by setting up a task force under
the Minister of Transport to advise on early legislation. The Council has
offered its assistance in mobilising the scientific community to participate in
the attack on Cuinada’s pressing urban problems.

Computer Applications

In his widely-publicised book, Le défi américain, Servan-Schreiber
summed up the position of the computer in today’s industrial age by saying
“dans la guerre industriclle, la bataille centrale est celle des calculateurs
électroniques, dits ordinateurs”, 14

The electronic computer may well be the basis in the 1970s of the
world’s third largest industry, after petroleum and automobiles, and just as
these existing industrial complexes have wrought innumerable changes in
contemporary society, so the computer industry will play a major role in
shaping the socicty of tomorrow. The compuier'is aiready bringing about a
revolution in industrial processes and management. Its influence is being felt
in education. It offers a potential solution to some of the problems arising
out of the increasing flood of information, particularly scientific and techni-
cal, and its use in the storage, manipulation, and retrieval of data promises
better opportunity for mastering the complex problems of our society in the
future.

The present state of Canada’s indigenous computer industry stands as a
monument to the nation’s lack of entreprencurial initiative and to the past
failure to turn successful research into successful innovation. Canada has
repeatedly demonstrated great competence in the design of digital computers
but for every successful development there has been a corresponding failure
to capitalize on the opportunity provided. Even today, large Canadian
corporations still show no faith in Canada’s ability to design computer
systems.

A Canadian program on computer applications should not now set out
to challenge the position of the huge international corporations which design
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and manufacture successive generations of general purpose digital comput-
ers. While the program might well lead to the development of some peripher-
al hardware needed for a particular application, or even to the development
of specialised computers, the primary aim should be the promotion of the
intelligent use and application of computers throughout Canada’s economic
framework.

There are many ideas already being put forward, and one gucstion
which must receive carly study is that of the feasibility and desirability of
establishing nation-wide computer communication utilities. It has been sug-
gested that such a utility would provide the foundation for an information
transfer system, that it would permit the extensive introduction of computers
into education and that it would make available powerful computer systems
to individual users in scattered arcas, providing them with facilities whose
cost they alone could not justify. This far-rcaching question must be exam-
ined carcfully and critically,

The combination of computers and the techniques of systems scicnce
can be applicd to many previously intractable problems. The provision of
health care and of education have been two segments of the service industry
where past pressure has always been directed towards upgrading the quality
of the service being provided. The absence of the pressures of a competitive
market has meant that there has been little attention paid to the efiiciency
with which these vital services have been provided. The spiralling costs of
hospital care and the swelling numbers of students in our educational system
both demand that serious effort be made to improve the productivity of these
services.

The attempts to improve the quality of these services will naturally

continue and the application of computers to medical diagnostics and to the
provision of educational aids both seem to be potentially rewarding.

It has carlier been emphasized that a basic requirement of modern
socicty is a highly developed inforination system, and this is one sphere
]
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where computers have already made spectacular contributions. The masses

of data and information which now are generated and which must be
retrieved demand that the speed and reliability of the electronic computer be

harnessed as a vital part of modern information services.

Because of the pervasive and national importance of computers a major
program is required to give focus and body to the many interests in industry,
universities and government. The action must be commensurate with the
economic and social implications of the topic. Such a program should be
designed to encourage individual research, innovative and entrepreneurial

- ~initiative, and to provide a system within which policy, co-operation and

~co-ordination may develop.

One must ask why the Federal Government should become involved in
a major program in this ficld. Two reasons are particularly important. First,
the scope of such a program should be vast. The use of computers, as an aid
to increasing productivity, should permeate all of Canadian industry. It is in
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the national interest to encourage the rapid application of computerized
techniques in industry, but such a large undertaking should not proceed in a
random fashion. There must be concerted leadership, and the Federal Gov-
crnment should seek to provide it. Second, the Federal Government itself
invests large sums annually in the purchase, rental and maintenance of
computers, cither for its own use or for use by the universities, and it must
be concerned that this investment be wiscly used.

Scientific and Technological Aid 1o Developing Areas

Widespread poverty and hunger, the lot of the underprivileged millions |
throughout the world, demand that the developed nations of the world make ‘
a concerted effort to better the conditions of life for all mankind. Failure to
respond could condemn the world to complete ruin and universal misery.

The scientific community in all nations must meet the challenge posed
by the plight of the starving poor. Full use of the enormous growth potential
of the tropics, watering of arid lands, and on a less dramatic scale the
development of cconomically marginal or depressed areas in general, could
aid immeasurably in alleviating problems of overpopulation, of poverty,
famine and dwindling world resources. and of national and regional dispari-
ties in economic advantages. The problems are closely akin to those of
colonizing uninhabited regions, though they are less extreme. In cach case
the objective is to develop a prosperous community in the absence of or
inadequate local supply of one or several of the necessities of economically |
developed life. The problem is in part social, but it depends in large part on |
providing locally an adequate source of the missing factors or of devcloping |
economical transportation links with complementary regions. Science and
technology may contribute also to the intclligent choice and effective devel-
opment of specializations that will stimulate such regional economies. Some
such areas exist in Canada, There are many more in the developing coun-
tries, where the solution of population problems, the development of produc-
tive economies and the reduction of tensions would be highly beneficial to
Canada.

Foreign aid will always be primarily motivated by the simple charitable
urge to lessen the suffering of the less privileged, but the modern view
recognizes that too simple an approach can be misguided; true charity in the
long run consists not in leading the poor to depend on free bread, but in
teaching them how to make bread for themselves. Dealing with the short-run
emergency must be backed up by a long-range program designed to solve the
root problem.

In the field of forcign aid, Canada has particular reasons for enlarging
its activities and for bringing research and development to bear to improve
their cfficacy.

Canada has made a pledge to match the performance of other advanced
nations in contributing one per cent of national income to foreign aid. The
total net flow of ofiicial and private financial resources from Canada to the
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less developed countries has risen from 0.38 per cent of national income in
1962 to 0.66 per cent in 1966. Assuming that Canada reaches and main-
tains its annual target through the 1970s, the annual financial flow to foreign
aid may cxcced $900 million by 1978. Such a magnitude of financial
allocation justifics a significant cxpenditure for research and development
related to the problem which the foreign aid is trying to solve.

Canada has much to oficr to the less developed countries, since in
comparison its own scientific, technological, and industrial establishment is
well developed while, at the same time, it has its own problems of regional
development. As those problems are overcome, valuable experience will be
gained for application elsewhere.

Canada, through its forcign policy, is finding its own role to play in
world affairs. As an intermediate power without imperial design, Canada
can often play a more cifective role in assisting the less developed countrics
than can the larger powers, whose motives are suspect or whose freecdom to
act is compromised by their involvement in complicated manoecuvres for
political power.

To contribute usefully to the solution of the problems of the developing
nations, it appears to the Science Council that Canada should decide that it
can do most by bringing a wide range of aid to a small number of areas,
rather than making token efforts all over the globe.

A major program in this ficld would have as its aim the development of
a specific area of the world. Given the size of the resources Canada has for
this program, the area sclected will necessarily be small. However, having
chosen an area, Canada should offer to share all her scientific and technolog-
ical expertisc. The program should set about improving education to create
the infrastructure for a developed economy. It should set about establishing
efficient industry to capitalize on whatever resources offer most advantage to
the nation being helped, and to cmploy those being educated—an education
alone does not fill empty stomachs. It must emphasize developments in
agriculture to make the recipient nation as self-sufficient for food as possible
and, finally, Canada must be willing to serve as a good market for the
produce of the area supported.

The Science Council is convinced that Canada’s scientific community is
anxious to become deeply involved in the nation’s foreign aid program and
that a major program of assistance to a specific area is the way to make best
use of the aid available.

Discussions are currently in progress within the Government, concerned
with the proposal to set up a Canadian Center for International Develop-
ment, to support and carry out research and development for just the
purposes sct out above. The Science Council is encouraged by the proposal
and awaits with interest the details of the policies and programs, and form of
organization proposed for the Center. Pending the results of this work in
progress, the Science Council will be happy to offer its advice and services
wherever they may be useful.
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C.—Areas for Continuing Consideration

Setting up the two protoypte major programs and identifying programs
in the four areas in which immediate action is recommended will constitute
the beginning of a continving program of investigating problems, highlighting
objectives and initiating new action.

Once the first programs are successfully launched the Science Council
proposes to give scrious consideration to the need for action in a number of
areas, including the following,.

Health Care Delivery Systems

The entire health care system, involving general practitioners, nurses,
specialists, clinics, hospitals, sanitoria, has evolved over the years in essen-
tially a random way. One result of this is the rapidly increasing cost per day
of keeping a patient in hospital. The application of the techniques of systems
science and of computer technology hold out the promise of increasing the
efficiency of the whole service and this could at least prevent costs from
rising any further. The total expenditures on health care in Canada (about
$4 billion annually) are so large that any increase in the “productivity” of
the service could yield large dollar savings.

Economic Development of Canada’s North

Most Canadians live in a narrow strip of territory close to the United
States border, leaving the vast expanse of land to the North sparsely
populated. If this vast area is to be developed and its resources fully tapped,
much more has to be done. Science has much to offer in the quest to make
sure that the full economic potential of Canada’s North is realized and that
the cultural life of the population of this arca is enriched.

The Development of Energy Sources

Low cost encrgy is a fundamental requirement of this industrial age. To
obtain it, Canada has made substantial investments in the exploitation of
hydro-clectric power and has become one of the world’s leaders in the
development of nuclear power. A major program would seek to build on the
successcs of the past and to exploit the systems which have already been
developed, while at the same time branching out into new fields to keep
Canada abreast of emcrging tcchnologics such as those associated with
power recactor development.

Integrated Resource Management

Canada’s development has been tied to the exploitation of its resources,
and the R&D programs with the longest historics here have been associated
with agriculture and mining. The time has now arrived when a piccemeal
approach to the development of the nation’s resources is no longer adequate
and when science should be applied to the problems of resource
management.

46



e .y

Oceanography, and Marine and Undersea Technology
Canada has thousands of miles of coastline, touching on three oceans,
and the resources which could be tapped on the continental shelf may be
vast. However, science and technology have many problems to solve before
this potential wealth can be exploited.

Weatlier Prediction, Modification and Control

To the wheat farmer on the Prairics who sces his crop ravaged by hail
and to the municipal treasurer who sces Canada’s cities spend about a
quarter of a billion dollars annually on snow removal, the attractions of
weather control are great. There are however major scientific problems to be
solved in the development of the necessary skills. There is ample scope and
need for a major program first to improve our understanding of the mech-
anisms which determine our weather and then to improve our ability to
predict, modify and control it. The objective should be to maximize the
advantages which Canada’s climate offers and to minimize its deleterious
eficcts.

Two important topics, one of great public concern and the other of
much current scientific interest, do not appear as items in their own right in
threc categorics presented. These are Pollution and Materials Science.
Research sceking the causes of and curcs for the pollution of Canada’s
waters is already an important part of the proposed program on Water
Resources Management and Development, while the proposed program on
Urban Development will naturally be the place where work on air pollution
and noise abatement receive most attention. As for Materials Science, the
Science Council believes that this will be the subject of intense activity in
many of the major programs and that it must be closely linked with the
mission of each program. The needs of each major program will define the
important questions in materials science which must be resolved.

n all attempis to organize major programs, ¢forls must be made io
co-ordinate and build upon existing successful programs. Canada’s atomic
energy activities would be a leading component of a program on Energy
Sources, while existing programs in Agriculture, Fisheries and Forestry will
necessarily be major segments in a program of Renewable Resource Man-
agement. The Science Council is planning to consider Canada’s current
Medical Research program, to see the extent to which it requires support to
develop as a successful and expanding major program.
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A perennial causc of concern in Canadian scicnce has been the “short-
age of qualificd manpower”. However, this concern in general has not
distinguished between a “shortage in the manpower which would permit
every organization to embark on all of the programs of interest to it” and the
much more serious problem of a “shortage in the manpower required to
tacklc all of the problems which Canada must solve”.

The Science Sceretariat has conducted a study?® of the expected supply
of scientists and engincers in Canada up to 1978. The starting point was the
data available up to 1963 and an estimate was then made of the net annual
input from university graduations, from the upgrading of pcople already in
the workforce and from immigration, less an attrition rate due to deaths,
retirements, and job changes. An attempt was made to take into account, as
far as possible, shifts which might occur in demand, in student motivations
and in immigration patterns. The results of the study—given all the many
necessary qualifications—indicate that the total number of qualified scientists
and engineers in Canada’s work force will rise from a level of slightly over
104,000 in 1965 to a little more than 304,000 in 1978. In gross numbers
this supply scems entirely adequate to meet the needs of the major programs
which are recommended.

However, one important limitation on the usefulness of this projection
does exist in that the study gives no information on the supply within specific
d15c1phms and cases arc alrcady known where supply and demand are
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situation where total numbers appear adequate, there must be owersupphes
in others. The study was concerned only with university trained manpower,
but it is to be feared that similar problems may well exist or be forming in
the new and expanding Institutes of Technology.

The Science Council is now consulting the appropriate authorities to
organize detailed studies by discipline of the manpower now in training and
to have realistic forecasts made of the expected supplies of the various
specialists. The results of such efforts should provide the basis for any
corrective measures—preferably in the form of incentives—which may have
to be applied as a step towards ensuring that Canada will have the appropri-
ate talents available to carry out the essential programs. The traditional
effects of the market place are diminishing and the long lags in the education

system hinder the supply from keeping pace with rapidly changing demands;

other means must be employed to balance supply and demand. It is impor-
tant that the universities, colleges, technical institutes and the student bodies
become aware of and understand the problems to be faced.
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While supply by discipline is important, it is not the only concern.
Special attention must be given to creati

1g the scientifically stimulating
environment which wiil attract and ret

ain the relatively small percentage of
top-level people—the scientists and engineers, the managers and entrepre-
neurs, who can lead, perform and link up Canada’s cfforts in rescarch,
development and innovation—for they make up the nucleus around which
a sophisticated and dynamic scientific or technological enterprise can develop.
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Section 9
EXPIENDITURES.

In the precceding sections of this rceport it has been proposed that
Canada embark on a number of major programs and it has been asserted
that the manpower appears to be available to staff them. This leaves one last
and important question—that of the cost of these programs.

The only real way of obtaining an estimate of the annual costs of these
programs would be to take cach individually and, by laying out detailed
plans and cstimates for cach project within the proamm compute an aggre-
gate annual cost. The major programs being recommended are in general in
too early a stage of ¢ ization to pcrmit this to be done, hence some other
way of coping with this vital question must be found.

The Science Council first sought an indication of an appropriate level of
investment in R&D for Canada by scarching for some quantitative economic
theory which would relate the level of investment in R&D to some corre-
sponding rate of economic growth. The Council has found no such theory.
The effects of science, both positive and negative, are extremely difficult to
quantify and often do not come in an orderly progression starting from any
given program of R&D. As indicated carlier, the Council is continuing its
studies of this important question.

A second attempt to find some guidelines was made by comparing

Canada’s record of performance of R&D with those of other nations,
particularly those within the OECD. Howcvcr the Council could find no
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country’s goals, aspirations, problems and conditions, should be of particular

value as an indicator of what Canada should do in the future.

The Council has had two exercises carricd out to see what the results of
particular policy decisions, if made now, would be within the next decade.
The first of these!®, carriecd out as part of the evaluation of the then
proposed Intense Neutron Generator project, postulated a series of large
programs, many of which appear in the Council’s present recommendations
for major programs, and sought to evaluate the proportion of the nation’s
resources which would be required to permit each of them to receive
substantial levels of funding. The second exercise, whose results are
reported’™ in a companion volume to this present report, sought to relate
the growth of expenditures on R&D in Canada over the next decade to the
growth of the manpower involved in R&D, and was based on the manpower
projections discussed earlier.!®

The limitations on the value of the results of these two exercises must
be clearly understood. They provide complementary views of what might
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happen in future provided that certain policy decisions are followed and
provided that the assumptions used in each casc turn out to be valid. While
they provide interesting pictures of a “surprise-free” future they do not give
prescriptions for desirable, adequate or mnecessary levels of future cxpendi-
ture, nor can they be used as justifications for any particular level of
expenditure.

At this point it should be plainly stated that the Science Council does
not believe that there exists any particular proportion of the Gross National
Product which, a priori, should always be allocated to R&D. Canada should
not fall into the trap of allocating this or that percentage of GNP to R&D
and than dividing up this “budget for R&D” between the contenders for
funds. The funds which are allocated to scientific activities annually should
be granted, program by program, in face of competition from other potential
uses of these funds, with each program justifying its expenditures on eco-
nomic, social or cultural grounds. The “R&D budget” would then become
the sum of the allocations of funds to individual programs and activities.

Given this reservation on the budget for R&D, the Science Council does
firmly believe that annual expenditures should and will rise rapidly in future
and that the popularly discussed target level of around 2 per cent of GNP
will prove to be over cauticus and will be surpassed. The justification for
these foreseen increases in expenditure will come in Jarge measure from the
major programs which are undertaken. These programs will be justified on
economic and social grounds and their costs will not be thought of as
expenditures on R&D but as economic investments or as social expenditures.

The Science Council has argued in this report that much more effort in
future must be devoted to development and innovation than has been the
case in the past. Whether the end-product is a product or service, the costs
of prototypes, pilot-plants, the installation of new productive capacity, or the
testing and introduction of new services—the costs of all these will mean’
that total cxpenditures on the wajor progiams will be high. It is therclore to
be expected that expenditures on these activities will constitute a growing
share of the Gross National Product.

While much of the increase in future expenditures will be due to the
costs of innovation there is another observable factor which causes escala-
tion of R&D costs. The rising costs of scientific programs, duc to the
increased sophistication of the cquipment used, arc of much concern to
all organizations which support research and dcvelopment. The “sophistica-
tion factor” has been the subject of studies in the United Kingdom and
the United States; the Science Sccretariat paper'® on this factor reviews
experience in these countries and has reached the conclusion that, in Canada,
the best estimate of the combined effects of sophistication plus inflation,
implics an annual 6 per cent escalation in costs. This means that to main-
tain any given level of manpower cffort in a research and development
program, the budget of the program, over a number of years, would
have to increase by an average of 6 per cent per annum. In these present
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days, when attempts are being made to hold the line on expenditures,
many programs will find that their level of effort is diminishing over
time. When budgets are tight, those responsible for research and develop-
ment within mission-oriented agencics should be wary of applying across
the board cuts in cfforts to reduced expenditures, but rather should decide
which programs arc most vital to the objectives of their organizations
and recognize the nced of these programs to have access to increasing levels
of funding. To make the best use of available resources, important programs
must take precedence in questions of funding. An cxtension of this principle
leads to consideration of the fate of new, proposed program in days of
financial stringency. When decisions are made on the programs to receive the
funding available, the importance of all programs, new and old, must be
considered. The expediency of adopting the attitude that “no new programs
will be undertaken” fails to take account of the fact that some new programs
may be more urgently needed than many of the older, on-going ones. In
cases like this, resources should be reassigned so that the program of each
organization reficcts the prioritics of the tasks assigned to it.
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