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and the balance of payments. To provide background and perspective, the
study also reviews the role and significance of the multinational corpo-ration and surveys the motives that underlie U.S. foreign investments.
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Introduction

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

The multinational corporation project is intended to provide, for the
first time, a full quantitative description of the financial, commercial
and employment activities of U.S. international corporations at home
and abroad. Major responsibility for the data gathering and processing
required for this purpose rests with the Commerce Department's Office of
Business Economics, with a comprehensive and continuing "data bank" a
central objective of that phase of the project. In addition, the projectis to provide the materials and analyses required for assessing present
U.S. Government policies in the international investment field and for
assisting policy-level officials in the formulation of new policies and
programs to meet the changing needs of U.S. international and domestic
commerce.

This paper, prepared by the Office of International Investment, Bureau
of International Commerce, is a first step toward meeting this policy-oriented objective. In anticipation of data to quantify and verifyclaims and counterclaims concerning the effects of multinational corpo-rations, it attempts (1) to identify significant economic and commercial
areas in which public policies and multinational corporate investment inter-
act and (2) to describe the major policy consequences that flow from such
interactions.
For this purpose, and with no pretension of exhausting the range of
Possibilities, the main policy areas discussed are: domestic employ-
ment, transfers of U.S. technology, capital controls and the balanceof payments.

Treating these areas of Government-business-labor relations separately runsthe risk of partial and erroneous conclusions, since the real effects of U.S.
multinational investment cannot be assessed without full comprehension of
underlying causes and possible alternatives. In this regard, critics of
multinational investment generally assume: (a) that foreign investment isa matter of corporate choice, not of necessity; (b) that the firm's domesticPlant and equipment could continue to serve existing and prospective markets;(c) that, if actually needed, new capital investment could be made inth€ United States instead of abroad, with no appreciable effects on anything
and

but perhaps profits
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Defenders of the multinational corporation, on the other hand, claim
the opposite: (a) that without compelling reasons of market penetration I. THE MULTINATIONAL CORPORATION: AN OVERVIEW
or protection, no company would undertake investment and production in a
new country--a step that means moving from known to unknown costs of

The Problemproduction, physical plant and equipment, government regulations, tax
laws, raw material sources and suppliers, marketing and distribution
practices, labor force, management staff, banking facilities, etc.; Viewed in historical perspective, the multinational corporation has
(b) that, in the face of a rapidly developing competitive environment, demonstrated surprising vitality and flexibility in adjusting to
the firm could not hope to serve present or prospective domestic and economic and political changes. It has, in fact, demonstrated not

only great tenacity in surviving but also an ability to expand, evenforeign markets by production from existing (or expanded) domestic
when governments have attempted to suppress its growth.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 In the United States, multinational corporations go back to the 1850's.
motives of some enterprises, the weight of available evidence points to They grew rapidly, and by 1900 about one-half of the then-existing 50
market preemption and preservation as among the most important reasons largest corporations had significant overseas operating interests,

including manufacturing and distribution outlets. This growth continuedfor foreign investment by American business.
through the 1920's but it slackened in the 1930's as a result of the
world-wide depression. The new element that emerged during the 1940'sAn opening, overview section of this study illuminates further this

fundamental question of why U.S. industry undertakes foreign investment. was not the concept of the multinational enterprise, with its perception
In addition, the overview provides a framework within which the separable of a common corporate strategy, but the capability of having the manage-
effects of multinational investment can be examined. ment of that strategy take place at a common nerve center based on a flow

of common information.
In assaying the motives for U.S. international investment, the role of
the multinational corporation in the international economy, and the Until the 1930's, most countries paid little attention to the capacity
impact of U.S. foreign investment on the U.S. economy, it is important of multinational corporations for moving across international boundaries;
to note the dynamic nature of the international investment scene. U.S. except for purposes of trade, no reasons existed for imposing restrictions
companies. are faced with a complexity of market and non-market factors at their boundaries. By the mid 1930's, however, Lord Keynes had demon-

strated that it was possible to pursue maximum income and full employmentthat tug and pull at investment decisions. Domestically, antitrust objectives within national boundaries. As nations began to articulatelegislation, securities and exchange regulations, corporate and inter-
company taxation, pollution abatement measures, labor costs, capital national goals and priorities, they were confronted by entities that could
costs, distribution problems, strikes, and a host of other factors move across boundaries, institute policies, and undertake activities which
influence decisions on the location of investment. Internationally, could frustrate these efforts. Governments discovered that international
the emergence of an international capital market; the establishment of corporations by their activities abroad had demonstrated the porosity of

such boundaries.the European Economic Community; the existence of exchange rate
disequilibria, foreign investment incentives, and indigenous manufactur ing
requirements; the rapid growth of new markets; the internationalization This apparent conflict between the multinational corporation with its
of technical knowledge and technology; large differentials in wage rates; Supranational point of view and the nation-state with its national economic
a variety of foreign trade barriers; and a host of similar factors influence concerns and special interest groups has given rise to a host of economic

These factors and political problems. These must be resolved if the potential inherentthe volume and direction of U.S. capital investment flows. In multinational enterprise is to be utilized for promoting world welfare.open up an array of further work concerning multinational corporation For both its adherents and opponents acknowledge that the multinationalpolicies that ranges far beyond the scope of this paper. corporation j S here to stay and will probably grow in the future. What isat issue at this juncture is the degree of freedom that should be allowedFinally, it should be noted that the purpose of this staff paper is to or thilluminate areas of common interest and concern to multinational corpo-
€ nature and extent of regulation that should be imposed on its present

rations, labor, Government, and other affected sectors of the United
opera tions and future growth in order to make it better serve often divergentnational intereSts.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.
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In the last 15 years two events have focused public attention here and
abroad on the activities of U.S. multinational corporations. One was themassive influx of American capital into Europe, especially into the CommonMarket 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 standards.As a direct consequence, the EEC countries became potent competitors of theUnited States in our own as well as in foreign markets within relativelyfew years.
The impact of this movement has been dramatically portrayed by the Frenchjournalist-politician Servan-Schreiber in his book The American Challenge.While accurately depicting the relative backwardness and inefficienciesof European entrepreneurs which he felt could be overcome by emulatingAmerican managerial techniques, he laid excessive emphasis on the extentto 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 withthe benefits conferred on European industry through the influx of highlyefficient U.S. management and technology which went far toward closingthe managerial and technology gaps and enhancing the competitive positionof European industry. As Fortune noted recently, Servan-Schreiber appearedto miss the main point which is that not only U.S. business but business
everywhere is outgrowing national boundaries; an economic infrastructureis evolving which is laying the basis for a world economic and political
community.

The second event was the persistent deficit in the U.S. balance of payments
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 competitivenessTo others it was also prima facie proof of a fundamental disequilibrium

balance of payments calling for drastic domestic deflationary
and a devaluation of the dollar. Still others focused on the

massive outflows of investment capital which were attributed to the
activities of multinational corporations. U.S. trade unions blamed

unaway" plants in Mexico, Hong Kong, Taiwan and Korea which operated
with cheap labor and efficient American technology for the export of
jobs which, they alleged, were jeopardizing the traditionally high
standard of living of American workers. These allegations Ted to
proposals for protectionist trade measures. Recent legislation 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

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

in our
measures

While many of these allegations rest on shaky empirical foundations, a
case is nevertheless being fashioned that the multinational corporation
is a major culprit in our declining export fortunes and is, by its very
successful operations abroad, creating export competition for the United
States. The multinational corporation is thereby alleged to be undermining
prospects for continued U.S. economic growth and jeopardizing the living
standards and jobs of American workers.

In assessing and developing public policy approaches in the international
investment field, one must first become better informed about the mul ti-
national corporation and its impact on the domestic and international
economy. But it is in this area that researchers are most handicapped.
For while considerable information is currently available and a good deal
of research is underway, much more current factual data are needed 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
on exports, imports, employment and technology transfers are still unava i] -
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
investment on domestic employment and the balance of payments, the impactof technology transfers on the U.S. competitive position, and the effects
Of mandatory foreign direct investment controls on the operations of the
Multinational corporation. Since in most cases the statistical underpinnings
are lacking, the discussion is centered around the writing and analyses of
fading experts in the field of multinational enterprise. Yet, here too,1



Government intervention in their view, except during periods of national

to the operations of multinational corporations. In this situation.

foreign investment controls. There is some feeling that this does

controls over their economy. On the other hand, those countries do notdispute the fact that the international corporations have

is being into foreign hands and that something
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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

y

company.

The Statistics of International Investment 1/*Ss.

Definition of the multinational corporation.--There is no agreeddefinition ot 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 productdivisions 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 corporatecenter. According to Vernon, affiliates are locked together in an
integrated process and their policies are determined by the corporatecenter 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.

ey regar

ed
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vu

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 ForeignDirect 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'slists of the 500 largest U.S. and the 200 largest foreign corporationsinclude the most important multinational corporations. Using Fortune's

y

political sovereignty.
*Footnotes are presented at the end of the Study.



ming in making data available, the picture of their activities1S less complete. From what is available, however, the projection ofcropean multinational corporation abroad is just as pervasive as

Significance of the Multinational Corporation

nents by
Was Close to $90 billion in overseas direct invest-

The real significance of the multinational corporation is further high

the DAC countries for 1966, the total value of international productionassociated with this direct investment would appear to be at least $180billion. If to this one adds portfolio investment, associated Output rises
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Table ]

Direct Foreign Investment, Accumulated Assets,
by Major Countries, End 1966

(book value, in millions of doliars)

Countries Petroleum Min. & Smelt. Mfg. Other Total
(LDC) (LDC) (LDC) (LDC) (LDC)

World 25,942 5,923 36,246 21,472 89,583
(11,892) (2,801) (8,047) (7,230) (29,970)

United States 16,264 4,135 22,050 12,113 54,462
(6,975) (1,827) (4,124) (3,915) (16,841)

United Kingdom 4,200 759 6,028 5,015/ 16,002
(2,167) (298) (1,471) (2,255) (6,184)

France a a a a 4 ,000b/
(670) (200)b/ (1,230) a (2,100)

Germany 200 100 1,800 400 2,500
(65) (38) (645) (97) (845)

Sweden a a a a 793
a (65) (96) a (161)

Canada a 250b/ 2,988b/ a 3,238
a (202) (332) a (534)

Japan a a a a 1,000
(222) (71) (270) (33) (605)

Note: Italy, Holland, Switzerland, and Belgium data not available;Australia total investment is $300 million.
a Not available.
b Estimate.
c Including agriculture of 1,022 (864 in the less-developed countries,

Cooperation

(see Table ] ).

Unit

Wa
m

e

by

ccordi

or LDC's).
d Total French oil production estimated at 57.2 million tons in 1966.

Source: Compiled from OECD, DAC (68) 14, Annex C (April 23, 1968).

Office of International Investment
Bureau of International Commerce



of international

In terms of total national income and production, the United States actually
invests abroad a smaller proportion of GNP than do other major investing
countries. According to Professor Rolfe, the United Kin

The U.S. International Investment Position
In 1969, total U.S. international investments abillion compared to $54 billion in 1950 (see Table 2 below). This impliesa year. These figures> Convertible currencies and thees declined From $24 billion in
In 1970, in terms of location, about 1/3 ($23 billion) Of U.S. long-term

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

-Jl -

TABLE 2about 355
International Investment Position of the United States at Yearend 1950-70

(millions of dollars)
to $105

Type of Investment
1950 1955 1960 1965 1970p/

Net International Invest-

36,727 37,237 44,730 61,577 69,067

Other 5,700 7 5355 12,632 21,901
and claims 1,516 4,813 10,153 15,197U.S. Government

d

Long-term credits 10,768 12,420 14,028 20,2

Gold 22 ,820 21,753 17,804 13,806 3

Foreign assets and invest-

Non-liquid short
assets and U.S. OV-

4,606 8,332 11,508 17,518 31,549

247 8,777

lion)
the Survey of

major, underlined items add.to totals.
p/ Provisional.
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Australia ($3.3 billion), Venezuela ($2.7 billion), France ($2.6
billion), the Middle East countries ($1.6 billion), Brazil ($1.8
billion), Mexico ($1.8 billion), 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 billion).
Classified by industry, 41% of U.S. direct investments in 1970 was
in manufacturing ($32 billion), 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 since 1929 showed the largest proportionate
increases going to Europe, the Middle East and Africa, and Oceania, with
a smaller proportionate growth in Canada. The most dramatic percentagedecrease was in investments to Latin America which dropped from 46.7% of
the 1929 total to 18.8% in 1970. There was also a substantial shift in
the composition of investments in the direction of petroleum 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 Since 1950.
Although earnings rose from $1.8 billion in 1950 to $8.7 billion in 1970,
the yield computed on book value dropped from a high of 19% in 1951 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 petroleum investments (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 lower 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-liquid, short-term assets. Direct investments were only 30% of total
long-term investments; 70% was in portfolio investments, reflecting a
direct bias in Europe toward portfolio and other relatively liquid
investments. The reverse is true for U.S. investments abroad,

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

- 13 -

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/

All Areas, Total 7.5 11.8 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. 1.4 1.7. 24,5* 18.7 14.4 31.4
Middle East & Africa... 0.1 1.0 5.1 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. nea. 53.1 n.a. nea. 68.0
Less Dev. Countries, Total .. n.a. 21.4 nea. nea. 27.4

International, Unallocated. . nea. nea. 3.6 n.a. nea. 4.6

All Industries, Total .... 7.5 11.8 78.1 100.0 100.0 100.0

Mining and Smelting .... 1.2 1.1 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
Other 3.4 3.5 17.9 45.3 29.7 23.0

nea

:

Notes: Detail may not add to totals because of rounding.
a/ Book value at yearend

Excludes Eastern Europe
n.a. Not Available
b/ Provisional

Source: Survey of Current Business, passim,
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largely in manufacturing (46%), petroleum (23%) and insurance
ments

in foreign-owned assets in the United States. This is the result of thetremendous rise in U.S. assets abroad over the last two decades--from $54billion to $167 billion. The largest single factor accounting for thisdramatic increase was direct investments which are explained to a largeextent by the foreign operations of multinational corporations. This largenet asset position is an important measure of our international economic

Motives for Investing Abroad

is a very comp] ex Process not readily amenable to quantification or tofacile generalizations. Yet criticisms of the motives underlying activitiesof multinational companies by certain industry and labor groups have tendedto oversimplify the motives for investing abroad or have even implied invid-ious motives to specific investments. If one were to inquire into themotives for international investment by multinational companies, the followingmight be typical: (1) a need to get behind tariff walls to safeguard a
company's export markets; (2) greater efficiency and responsiveness byproducing in the local market as compared with exporting to it; (3) thepossibility of lower production costs which make it cheaper to producecomponents abroad; (4) the fear that competitors going abroad may capture

1 icensees abroad who may need capital to expand operations; (7) a desire toavoid home country regulations, €.g., antitrust laws in the United States.
In a more general sense, however, the fundamental forces impelling corpo-rations to invest abroad is the quest for profit and the fear that theirpresent or prospective market position will be lost to foreign or domestic
competitors. As with domestic investment, foreign investment must be
weighed in terms of alternative investment opportunities in order to reachan optimum return on capital within a reasonable time period and with areasonable differential for the risks involved in foreign operations.

- 15 -

Kingdom, the Netherlands and abroad are clear. These include the petroleum, extractive
(17%) and plantation industries.. In these cases the sources of materials are

The return on foreign-owned direct investments in the United States in 1970
trade, finance and miscellaneous industries located abroad and exploiting them has required international investment.

was about 7% To develop fully these resources companies have had to set up international
production, refining and marketing facilities abroad.

United Certain i ndustries are by nature international and their motives for
investing

The net investment position of the United States rose from $36.7 billion The proliferation of international companies in the manufacturing fieldin 1950 to billion in despite the continuous balance of payments js governed by a more complex set of motives. Firms may be motivated
by offensive or defensive strategies. An example of the former is the
case when an international firm attempts to link its technology, repu-
tation, and managerial capacity with low cost production inputs (i.e.,
labor, raw materials, etc.). The company may feel that producing abroad
js cheaper than exporting from the United States. Much of the migration
of U.S. capital to Europe in the last decade may be explained in these
terms. On the other hand, Pechiney Aluminum Company of France came to the

the dollar has been encountering in United States because it felt it could profit by combining superior tech-
nology with lower cost capital and electrical energy here rather than
elsewhere.

Licensing often leads to direct investment because in time the licensor
Sorting out the motives underlying either individual or collective behavior feels he can better exploit his technological advantage by manufacturing

abroad rather than by licensing foreign firms. The opportunity to expand
sales may be inhibited by the lack of licensee capital, and manufacturing
facilities may be established to take advantage of anticipated opportunities.

Another dominant motive for going abroad is the desire of companies to be
near their markets, so that products can be supplied and serviced more
quickly. In addition, products can be tailored to local tastes and costs
of production and transportation can be minimized.

The desire to surmount tariff walls is a major defensive reason for
investing abroad. Getting behind the EEC tariff wall was certainly a

a foreign market or may, by acquiring cheaper sources of supply, major consideration for U.S. companies going abroad during the last
position of the company; (5) a need to diversifydomestic market 15 years.

Another defensive motive is the "follow the competitor strategy." In
this case, the investment is made to prevent market preemption by a
competitor and/or to keep market outlets and sources of supply open.
Service companies often invest abroad for defensive reasons because their
customers have also done so. This is particularly true of banks, insurance
companies, management consulting firms as well as manufacturing companies.

A further motive for investing abroad is to diversify product lines.
Diversification can also serve as a defensive motive and can shield the
international company from cyclical movements, strikes or threats to

Switzerlandwere These direct invest
the rest was placed in

Oe

deficits over most of the last 20 years and the very substantial increase

strength despite the difficulties
international marketsmoney

lucrative
threaten the
product lines to avoid fluctuations jin earnings; (6) a desire to assist
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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 asamotive. It is a concept that is especially favored by Mr. Judd Polk
and is often cited as an argument against the continuation of mandatorydirect 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 existinginvested 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 thisview overstate their case by arguing that even short interruptionsof a year or two can be detrimental. The great ingenuity and flexibilityexhibited by U.S. international companies in acquiring investment capitaln 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 raisingliving 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 likelyto continue--is the whole concept of the traditional nation-state with itspolitics, 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.

- 17 -

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 internationallywhile 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 thingsthat 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 preservecommercial or current account freedom.

After two centuries, this is largely the intellectual apparatus of econo-mists, politicians, bureaucrats and central bankers; and the politicaledifice that is based on these economic constructs is by and large
unquestioned. The nation-state is thus the vehicle for organizing economicactivity, and a favorable trade balance and a large gold stock are desiderataof 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. Thenation-state and nationalism, especially among new nations, is the rallyingpoint for many, even though it is perhaps no longer the optimum form ofpolitical organization from an economic viewpoint. Attempts to createviable commodity and capital markets and a viable international monetarymechanism, 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 Organizationfor 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 individualnation-states in terms of what they regard as their national interest.While underlying trends may point in the direction indicated, the perceptionof international economic and commerical events is likely to continue alongtraditional lines.
Several questions have arisen in trying to assess the economic and social
impact of the multinational corporation. Attempts have been made to analyzeand 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 respectto 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, theeffects of technology transfers, the response to mandatory foreign directinvestment controls, and the effects on the balance of payments.



I]. THE IMPACT OF THE MULTINATIONAL CORPORATION ON EMPLOYMENT

The Problem

Assessing the effects of foreign trade and investment on domestic

national corporation as a force in international commerce haveheightened interest in, and the importance of, this issue.
Organized labor in the United States claims a net loss of 500,000 jobopportunities from 1966 to 1969 because of import competition andattributes a large part of this loss to the international operationsof multinational corporations. This charge is challenged by theinternational companies. They claim that corporate decisions toinvest abroad are most often undertaken to defend or expand existingforeign markets or their share of the U.S. market. These companiesclaim that only because of their foreign investments are they ableto continue to sell U.S. products in markets that are threatened byforeign competition. Without foreign production facilities, U.S.exports and the supporting jobs would be lost to foreign competitors.
Labor's View of the Multinational Corporation
The rapid pace of world economic integration and the emergence of themultinational corporation have evoked a not surprising response from
organized labor, both domestic and international. As capital, mana-gerial skill, and technology have moved across national borders at an
accelerating rate, labor--one of the least mobile of the factors of
production--has developed an increasingly negative assessment of the

;effects of such flows on the level of domestic employment. In the eyéof American labor unions, the activities of U.S. multinational corpo-rations result in the export of U.S. jobs. The international natureof these firms, moreover, puts them beyond the reach of collective ;bargaining by national labor unions and beyond the regulatory powerof national governments.

low quality goods. Hence their impact on U.S. employment was,
1nd thepast, limited. The multinational company, it claimed, has changenature of these imports as well as their quantitative impact onforeignemployment. This transformation is a consequence of combining

low-wage labor with modern American capital, management, technology»
and marketing skills.
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py U.S. labor spokesmen accordingly attribute the worsening
position in large part to the rapid growth of investment

U s. tomp anies in foreign affiliates. Mr. Nathaniel Goldfinger,
U.>-by tor of the AFL-CIO's Department of Research, summarizes labor's
itjon 19

tinationa1 companies, with far-flung foreign subsidiaries,
patent and licensing arrangements with foreign companies,
joint venture deals and other foreign arrangements. .. .

employment , for the private advantage of the firm. They are
factor in the rapid and substantial loss of U.S.

production in such relatively sophisticated goods as radios,
televisions and other electrical products, as well as in
shoes and apparel. ... What may be rational decisions
for... a U.S.-based multinational may spell disaster
for large numbers of American workers, smal] business firms ,
and several entire communities. ... A large and growing
part of what is called U.S. exports and imports are now
transactions within the structures of these multinational
firms--between the U.S.-based company and its foreign
subsidiaries. . . . U.S. trade patterns are thereby
affected by the operations of the multinational -~and the
shape of many American industries and communities , as well.
The U.S. government cannot much longer permit the private
decisions of multinationals to determine the future of the
Anerican economy, without regulations .3/

these terms:pirec
pos

U.S. position in world trade is the operations of U.S.-basedone of the underlying causes of the deterioration of the

employment has
business labor, and the universities

Tong engaged the attention of analysts in
foreign investment by U.S. business and the

The expanding volume of
government

emergence of the multi-
Anerican technology, with the lost of U.S. production and
The operations of U.S.-based multinationals have exported

a major

labor has abandoned its traditional support for liberal trade and
AS a concomitant of this assessment of the multinational corporation,

tions on the overseas operations of U.S. firms. As incorporated in
592, "The Foreign Trade and Investment Act of 1972," introduced bye a 0r Hartke, et al. on September 28, 1971, labor calls for measures
ncrease taxes on overseas operations, limit and control capitaloutflows by American companies, curb the transfer of U.S. technology,regulate U.S.-based multinational companies and regulate the level of

"co, ident George Meany pledged that the AFL-CIO would insist on a
Stent foreign economic policy created by the Federal Government--
Created by multinational corporations and banks."4/

1 ve § t ent policies. Instead, labor leadership is pressing for restric
2

certain
In labor's view, U.S. imports embodying low-wage foreign Tabor were

Imports by quotas

traditionally smal] tm volume and generally 1imited to handicrafts a Jul y 197]
at

This legislative program was set forth in

the Pres;
an AFL-CIO "Conference on Jobs" held in Washington, D. C. in

In addressing 500 delegates from AFL-CIO affiliates,
One
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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 United States. As indicated, such imports were apparently estimated
governments, was outlined clearly by Mr. George Meany before the to amount to 74% of total U.S. imports in 1969.
Subcommittee on International Trade of the Senate Finance Committee
(May 1971): A second weakness in the above calculation is its lack of symmetry.

That is, it overlooks the fact that, while foreign workers were
An additional major change since World War II--and parti- employed in making products for export to the U.S. market, Americancularly in the last decade--is the emergence of a new kind workers were employed in producing export products which also couldof business, the multinational firm. These have been made abroad.multinational firms can juggle the production of parts and Accepting for the moment the basic labor
finished products from one subsidiary in one country to approach and aside from the real income loss in abandoning production
another. This is a runaway to a country with based on specialization and comparative advantage, an attempt to

estimate the net domestic employment effect of foreign trade mustdifferent laws, different institutions, and different labor take into account both sides of the substitution ledger.and social standards. All of these developments--the
multinational corporations, the managed economies, the
foreign investment, the export of technology--have had a While it is difficult enough to estimate the aggregate effects of
serious impact on U.S. international economic relationships foreign trade on U.S. employment, it is even more speculative to

attribute a finite portion of that effect to the foreign affiliates
and have displaced large portions of U.S. production. of American multinational corporations. Accordingly, it is difficultUnlike capital, the worker cannot move about with ease. to accept an estimating technique that seeks arbitrarily to link

increased U.S. foreign investment with import growth and then positsIn order to impart some degree of substance to these charges, organized
labor, while conceding the inadequacy of relevant data, has nonetheless a causal, quantifiable relationship between these phenomena and

attempted to fashion a measure of such alleged "job exports" between domestic employment.
1966 and 1969. Based on Department of Labor data, it appears that

Despite labor's claim that U.S. foreign investors are exporting U.S.this measure was constituted by estimating that in 1966, about 1.8 jobs, most analysts hold the view that foreign investment and domesticmillion jobs would have been required to produce 74% of U.S. imports employment, while obviously related, are largely functions of disparateassumed to be competitive with U.S.-made products. For 1969, the factors.
comparable figure was estimated to be 2.5 million workers, or an It is by no means certain, therefore, that domestic employ-
increase of 700,000 in "lost" job opportunities. From this total, ment would rise or fall in proportion to an expansion or contraction

of American overseas investments. In fact, overall domestic employmentthe 200,000 jobs attributed to increased merchandise exports were is most directly related, both in theory and in actual practice, to the
subtracted, for a net loss of 500,000 employment opportunities in the

general state of health of the U.S. economy (in terms of aggregatethree years from 1966 through 1969. income and production levels and growth) and to the phase of the

Evaluation of Labor's Position 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

The difficulties involved in attempting to isolate and estimate the
only limited interest in the foreign investment question despite the

net effects of foreign trade on U.S. domestic employment are widely rapid growth of multinational corporations and overseas investment
recognized by analysts in this field. Labor's estimating technique activities during that period. It is only more recently, with the
accordingly raises a number of questions and is subject to a potentially
wide margin of error. To start with, "competitive imports" is diffi- decline in the U.S. competitive position, the slowing of domestic
cult to quantify since the ability to substitute domestic production growth, and the rise in unemployment, that trade unions came to assign

these unfavorable developments to the activities of the multinationalfor imported products varies from industry to industry and is highly companies.
dependent on seasonal and overall cyclical factors. In labor's view,
however, "competitive imports" apparently refers to all products of This view of multinational enterprise tends to overlook the market
foreign origin which could, in principle, have been produced in the 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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low-wage imports , exportin g American woWing standard S in the process.
] rkers' jobs, and undermining a complexity of factors including the trend of industrialized countries

C In fact, those import to become increasingly service-oriented and to shift production to
most most rapid growth and are perhaps high-technology goods.experienced In addition, the developing nations employing
U.S, dislocations of U S. fi rms and displacement of low-wage labor have a comparative advantage in labor-intensive manufac-

workers (e.g. textiles shoes steelwhe n turing operations.gly the output of foreign-owed enterp
and automobiles) are over-

attilia tes Of the ] 3 rises, not of U.S.-owned
uring 1970, for example, little if any came

million short tons of iron and steel imported To remain competitive at home and abroad in products for which wages
Subsidiaries abroad, from American-owned are an important component of total costs, U.S. companies often have
d no alternative to transferring operations to lower-wage foreign areas.uring 1970, over 90%

And of the 1,321,000 foreign cars importedwere made by foreign-owned companies. It is reasonable to assume that no firm would willingly shift itsWhere auto components were imported into the
In cases production facilities from a geographic location in which managementSubsidiaries abroad United States from U.S.

response to foreign
for further assembly here » such imports were in is fully aware of the costs and conditions of production, marketing,

Which might otherwis€ have been
helped to preserve U.S. jobsCompetition and distribution to a country where all of these conditions are unknown

and must be faced anew, unless there were reasons of company market
Accord ing to Commerce

position and profitability that compelled such a move. By the same
1970) token, most firms will opt for providing components to their foreign

» in 1968, only
Department da ta cited by Business Week (about 89of U of the sales of fOreign manufacturing affiliates

December 17, affiliates for further processing (and related product lines for resale)'S. firms showed
anada, where labor Onditions are similar to those

up as U.S. imports. About 80% of these originated in to the maximum possible extent from their home plants, thereby pro-
Cre many unions are in the United States and tecting U.S. jobs to the extent permitted by international competitive

aS, moreover, dominated by autos and trucks which are governed by

the same. (The large volume of imports from Canada conditions. In sum, if the products in question were not produced and
supplied from abroad by U.S. affiliates, they would likely be supplied

US by foreign competitors. The choice, therefore, is often not between
investment has not been Significant source of U.S. or foreign operations, but between foreign operations and no

J0b-displacing imports into the Uni ted States .5/ operations at all.
Indeed, there
1$ a pos itive factor 1n

suggest that U.S. foreign direct investment
is much to A specific example often cited by labor in support of its position is

WO rkers the consumer electronic products industry where imports now representRecent data Indicate that approximately one-quarter of U.S.
or preserving jobs for American more than 30% of domestic consumption. The extent to which one canexports are sold to U -S. affiliates abroad. generalize from this experience, however, is open to question. InaOperations of U.S, firms abroad may actually

This suggests that the
mand for American stimulate increased recent comprehensive study of this industry, the Tariff Commission

Processing and/or assembly.
Produced materials and components for further found that "for producers of consumer electronic products, the retention

While specific manufacturing operations of a significant share of the U.S. market depends largely on the costmay be shifted
@ffIclency, low internationally. (because of greater production reductions realized through the use of foreign labor. For theer transportation costs producers remaining at home, the competitive situation tends to worsen,Or other compet itive factors) the U.S. economy derives continuing

more favorable wage costs and they too are confronted with a decision either to conduct somenefits from he existence 09fContinued expor ts of U.S, goods a
plants abroad in terms of production processes abroad, to become importers, or to discontinue

nd services, the product line altogether."
ndicated, amajor g0al of labor appears to be curbing the abilityand Finally, it should be noted that the labor view also discounts the

world-wide employment benefits associated with free international flowsdObs and transferS Of productive facilities by multinational firms. of goods and capital. Because of differing economic resource endowments,€ suggested mea ns for do ing so is to restrict the free movement ofcapital and
freedom of exchange between nations has traditionally been encouraged

OT f imports. technology and to impose restrictions on certain types as a means of rationalizing world output and increasing living standards.
States, however, they have generally been in low-skill jobs and reflect

Where job dis] ocations have occurred in the United This in turn leads to rising levels of demand and greater employment
opportunities throughout the world. In this regard, Dr. N. R Danielian,

U.S,
ategories which have

Yesponsible for

wh

the terms of the U.S.-Canadian Auto Agreement.) On the whole then,foreign direct )

Creating

d

b

affiliated
As

flexibilityof multinational companies in order to protect U.S.
Th
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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 limited 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 international ization of production made possible by international
investment and liberal trade policies. While not all industries have
prospered equally--and, indeed, while some have been unduly injured byimports artificially supported by foreign governments--
increases in U.S. exports in the last two decades have contributed
importantly to rising levels 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,
result in lower levels 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 labor, plus insistence on more equitable trade and investment
rules from our trading partners, afford better alternatives to insuring
high levels of income and employment in the United States and abroad
than do the inward-looking alternatives presently espoused by U.S.
organized labor.

An Alternative View of Employment Effects

Attempts to estimate the effects of U.S. foreign investment on domestic
employment levels encounter a number of well-known difficulties. The
first is the lack 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 single international 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 labor 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 concerningitems 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 befurther processed abroad and returned to the United States upon paymentof 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 tocover a well-established practice which had been in effect as a resultof 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. companiesto ship components abroad to low-wage areas for operations which could
be performed by American workers. The AFL-CIO has objected especiallyto the situation in Mexico whose industrialization program permitsmaterials and components intended for assembly and re-export to enter
a 12.5 mile zone along the U.S.-Mexico border duty free. This programwas launched 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 Commissionto investigate the economic effects of these tariff items, includingtheir effects on employment opportunities and wage levels in the UnitedStates. A comprehensive report was issued in September 1970 which tookissue with the viewpoint of labor. While acknowledging that the effectof the tariff items could be "appraised only approximately owing to manyuncertainties," the Tariff Commission concluded that repeal of these tariff
items would not increase the job opportunities for U.S. workers but wouldresult in a $150-200 million deterioration in the U.S. balance of trade.
The report stated that repeal of items 807 and 806.30:

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

would not markedly reduce the volume of imports of



materials. The effects of repeal on

those who further process the imported
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can only be estimated. Foreign assembly operationsutilizing these provisions now provide employment for,UUU

items 807 and 806.30 were repealed. On the other hand,these provisions now provide employment for about 37,000people in the US Repeal would probably result inonly a modest number of jobs returned to the U.S., whichlikely would be more than offset by the loss of jobsamong workers now far exnarte

As an alternative to labor's estimate of jobs exported because of U.S.foreign investments, it is possible to assess the effects of U.S. foreigndirect investment on U.S. domestic employment by examining the 1965-70employment levels and trends for those U.S. domestic industries whichinclude the largest U.S. overseas investors. According to Departmentof Commerce data, 92 of the 133 largest U.S. direct investors abroad areconcentrated in the 14 Standard Industrial Classification (SIC) groups,shown below:
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An examination of the relevant data presented in Table 4 does not bear

n employment registered by 11 of the selected SIC groups ranged from
Poe

for Paper and pulp mills to 45% for office and computing machines.
oF

those industries whose employment levels rose, the composite rate

eXperiencing strong import competition as, for example, tires and tubes

Three industries showed employment declines from 1965 to 1970 averaging

1965 ,products-showed Slight declines in employment of 4.7% each from

ane of the difficulty of separating direct investment effects from
in dr

macroeconomic factors affecting employment, caution must be exercised
thesed conclusions from this aggregate data. What seems clear from

:

facts
ata is that the effects on employment due to cyclical and othertS present in the domestic economy tend to swamp the adverse effects--if any that might result from the foreign trade side. The argument that

1nvestment-oriented industries has been upward.
Gonclusions

reasonable interpretation of available evidence leads to the conclusion

enployment and economic activity. The preceding observations suggest that:
(1) U.S. import competition problems stem from the output offoreign-owned enterprises, not from U.S. affiliates;
(2) U.S. foreign direct investment accounts for one-quarter oftotal] U.S. exports and provides an important stimulus to thedomestic economy and employment;
(3) Where the United States and third country markets areSupplied by American affiliates abroad, elimination of thesefacilities would result not in increased U.S. employment butin replacement of such output by production by foreignCompetitors;
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(4) Variations in employment resulting from fluctuations indomestic economic activity are greater than changes oftenemployment In the 1965-70 period, total employment gains attributed to import competition or to the alleged export ofStates averaged nearly 17%. Corresponding increases jobs abroad.

In the context of these observations, it would appear that labor's
advocacy of restrictions on U.S. international trade and investmentwas 16% or nearly equal to the 17% rate for total U S. is ill-founded. Rather, a satisfactory level of employment in theployment Industries showing increased jobs included some hich are United States depends basically on a vigorous domestic economy andthe ability of U.S. industry to be competitive and profitable in the

(45%) and house
( 2h) 3 communications equipment (16%), office machines world economy. The recently-announced new economic policies, aimedappliances (7%) at improving domestic productivity and international competitiveness,promise to move the United States speedily in this direction.

the motor vehicles industry, employment figures tend to vary In addition to a healthy domestic economy, labor and business must beyear to reflecting special factors including the Canadian assured that they will be able to compete fairly in foreign markets.mobile Agreement Two other categories--farm machinery and basic In this connection, efforts to eliminate various non-tariff barriersand other non-market factors are being intensified. On the other sideyuen t trends in the interveningyears were not of the coin, active surveillance of possible cases of foreign "dumping"consistent but rose and fell in the U.S. market is of considerable importance. Also, a U.S. commitmentto a free international environment must be accompanied by a readiness toassist in the cases of legitimate job displacement from imports byproviding flexible and responsive adjustment assistance for workersand firms.

Out labor: s contention that overseas investment operations result m
in the United
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THE MULTINATIONAL CORPORATION AND THE TRANSFER OF TECHNOLOGY

The Problem

economic scene.
the tive been the

It overshadows, according to some

transferring U.S. technology.

low cost foreign operations based on cheap labor.
Technology Transfers and Advantages

analysis of international trade on questions of factor endowments, factor
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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.

III

and political relations of
potent forces on

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/

she ever increas n
operations of

Neightened economic importance ofthese two forces has raised important policy 1Ssues and problems for
g Pace of technological advance, The conjuncture of

business labor and national pol icy makers
The multinational

Within the Department of Commerce, Dr. Michael Boretsky has investigatedthis 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 largely upon the export of high technology productsfor 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/

te hnolog abroadtransmission of corporation is Clearly an important channel for the
observers
Scientific mnformation as a means of

exports licensing of technology, and the free exchange of
Advocates of the multinationalliving Standards abroad in part through the diffusion of technology

view 1 t as a
and imp oving the world allocation of

vehicle for raising
Canada and the LDC's on the other hand Claim that it is undermining

resources Critics in Europe,
indus tryindigenous and leading

trans fe rs by muItinational firms are Closing the technological gap and

trial base bys. capital To
to control of key sectors of their induscritics in the United States, technology

America seroding
nology with advantage by combining developed tech-

It is important to analyze the relationshiPs between technology and tradeof technolog transfers on imports and
order to evaluate the effectsexports Traditional economic theorist have tended to focus their

Professor Raymond Vernon has also investigated the R&D factor in interna-
tional trade and has advanced a theory of the "product cycle," 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/

mobility, and the theory of comparative advantage. Although individualeconomists have occasional]to trade only over the past 15 or
Speculated on the importance of technologyto integrate considerations into the theory of internationaltechnological

SO years have concerted efforts beguntrade
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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 highlySkilled and educated labor 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 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 thedifficulties were worked out of both its production and its functioning,the labor 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 ofscale. (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 standardization 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 corrob-
orate this theory or to measure the trade effects of technology transfers
by multinational firms on the technological life cycle. There are,
however, certain central points relating to technology and technologytransfers 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.
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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 dependnot only on a continuing stream of new products, but also on the intensityof that stream and on the rate at which the new knowledge becomes availablefor production outside the innovating country. Of course, the intensityof the development stream will determine the amount of potentiallyexploitable technology available to the innovating country. The rateof diffusion will delimit the time period within which the technology
may be exploited by exporting the technology-embodying product, assumingthe country of innovation will not also be the one in which the product
may be most cheaply produced.

The natural maximum limit on the time available for the exploitation of
technology by exporting would be the time elapsing before a foreign firmin a lower cost country imitated the technology and achieved efficient
production without assistance from firms in the innovating country. Tothe extent firms within the innovating country shorten that natural life-
cycle by licensing foreign firms or by investing and taking their technologyabroad before independent imitation occurs, the potential time availablefor the exploitation of the technology by product exports will be reduced.
However, it is not such a simple matter to conclude that diffusions byfirms 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, anyimmediate 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 beyondthe time its natural export life-cycle has ended, because, having beenthe 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 learning economies and
economies of scale which local firms simply will not be able to equal for
a considerable time after they have obtained the actual technology. Al]
exports of components by the parent and returns to the parent of royalties,fees and profits during this stage of competition represent profits whichare 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 lost
had the investment been delayed too long. It should also be mentionedIndividual technological advances tend to be imitated, improved upon or

made obsolete by still newer particular technological
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Products. This effect would bfor other high technology U.S, t

> the Study also noted several] instances where U.S.tific break-throughs, but few
Tscovered. 10/

rting will only add to the pressure
technology. In this respect the
against the activities of

would probably serve to make morebalance of payments.

The multinational firm has becomeexporting of capital, technical knowlethe United States. Although the Percentage of U.S. investment in Europethe multinational firm has almost ely Slight, the effect of

the direct. and technological developments of their own. Through
Wing the "technology gap." The OECD
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study previously mentioned studied this gap carefully and found thatdifferences in technology did exist in some industries, but not in others.It also found that in some instances the availability of technology hadnot been a problem to European firms; in these cases a "gap" developedbecause European firms had not utilized available technology. One exampleof this lack of management perceptiveness is cited in a study of theelectronic components industry. 11/ It notes that although basic transis-tor technology became available for license from the Bell Laboratories inthe mid-1950's, many prominent European firms did not realize the impor-tance of this innovation until they were faced with the competition ofAmerican 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.

eminent in

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 technologywithout allowing, until very recently, significant amounts of foreigninvestment. In Europe, also, significant transfers have occurred betweenunaffiliated firms. The Japanese case is a special one, because the
Japanese were able to manipulate their investment and import regulationsso as to make licensing 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 yearsindicate that U.S. firms have mainly entered the faster growing Europeanindustries 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 Europeanautomotive industry; 10-12% of the European chemical industry, but with
investment skewed toward the newer and higher-value products; 16% ofelectronic production, again biased toward the more advanced sectors,with U.S. firms accounting for 50% of industrial semiconductor productionand 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 byAmerican firms. While the exact market shares of American firms in Europemight not be universally agreed upon, the writings of other authoritiesin the field tend to support Mr. Hellmann's findings. These facts lend

one
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Table 5

such information. The problem with such data is that they reflectfrom a cumulation of transferred technologies and the growth in theretumsindustrial sectors to which the technology is applied. This result comeabout because the general method of licensing technology calls for both
. Rental S, Managementthe payment of a flat fee and of incremental sums related to the use orproduction of the technology. It should also be noted that the figuresprobably understate the acquisitions of technology by the United Statesbecause they do not reflect the value of technology gained by acquiringforeign firms (the net value of manufacturing acquisitions in 1969 totaled$453 million and Hellmann reports that the firms acquired are frequentlyleaders in European industry); nor do they reflect the value of improve-ments to technology granted back to American firms under the terms oforiginal arrangements for the licensing of U.S. technology.

Statistics relating to payments and receipts for technology transfersjndicate that the U.S. multinational firm has been a most important meansby which commercial technology has been transferred from the United States.Payments of royalties and fees by affiliated companies to American parentsamounted to $641 million in 1969, while payments of management and servicefees totaled another $729 million. Between 1964 and 1969, receipts fromaffiliates for royalties and license fees amounted to $2.5 billion, andmanagement and service receipts totaled $3.9 billion. During that sameperiod, payments by American firms to affiliates totaled only $442million. Clearly, there is an imbalance in the U.S. "borrowing" and"Joaning" of technology. The disparity is less pronounced with respectto the dealings of unaffiliated firms, but is nevertheless heavilyweighted in favor of sales of U.S. technology. These transfers are, how-ever, much less important than are transfers between affiliated firmsUnaffiliated receipts totaled only $523 million in 1969, while paymen tsamounted to $120 million. (See Table 5).
Conclusions

1. An important portion of U.S. exports is closely related to techno
logical advantages enjoyed by U.S. business. These technological ine andadvantages depend upon expenditures of civilian R&D and onsize of the United States economy.

U.S._Receipts and Payments ofRoyalties and Fees, 1964-1969(millions of dollars)
American industries which are most prone to foreign investment 13

support to the thesis that it is, in fact, the technologica}}y advanced

yon-Affiliated
Total

Service fees

receipts

Total 380 2557 3909 6465 8845
Payments

1964 60 67 (included 67 1271965 67 68 with 68 135

107 80 column) 80 187101
101 221

2 977

Direct Investment Grand

The extent to which U S. multinational companies have actually tranSferregtechnology to subsidiaries, or have received technology from them, can
payments and

only be estimated from rather indirect evidence Records of
Firms

receipts of royalties and licensing fees are the principal source for

Management & Total DirectLicense fees, Royalties,
& License fees &

Royalties» Service fees InvestmentRentals

1964 301 264 492 756 10571965 335 331 593 924 12591966 353 361 669 1030 13831967 407 438 702 1140 15471968 461 522 724 1246 17071969 523 64] 729 1369* 1892

1966 76 64 royalties, 64 140105 62 etc. 62 167
1967
1968
1969 120

535Total

"Breakdown does not add to total because of rounding.
Source:
Non-Affiliated Firms:

Direct Investment:
Receipts:

Payments :

Office of Business Economics (OBE), Survey of CurrentBusiness, June 1971.

Breakdown of revised figures published in October issuesOf Survey of Current Business 1965-70, prepared by OBE,

the na

April, 1971. (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 foreignfirms 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 technologytransfers 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 managerialabilities, 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 opportunitiesfor 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.

- 39 -

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 life of its technologies beyond the time when its exports, because
of cost considerations, would no longer be competitive. If these advan-
tages were sacrificed to a program of control, the result would likely 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 proclivityto 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 programswould 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 toinstitute a broad scale program. Such a program would be administrativelydifficult to manage and would not operate perfectly. It seems clear thatit could be done, at some cost, however, including the possible emigrationof some U.S. multinational firms.
11. Aside from the technical difficulties inherent in operating a programto 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 little 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 mightCause some short-term gain, but it seems doubtful that the gain would
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equal later 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.

- 4) -

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

The Problem

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.

uWhen US mandatory controls on foreign direct investment were

U.S. controls on direct overseas investment therefore constitute an

important part of the environment within which the multinational
corporation operates, and U.S. firms planning direct investments
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 observed. 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 administered
by the Federal Reserve Board and to encourage foreign investment and

4
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travel in the United States. The more immediate objective was toreduce the 1968 balance of payments deficit by at least $1 billion. direct investment activities due to the OFDI controls. After a

Responsibility for administering the controls was given to the newlycreated Office of Foreign Direct Investments which undertook torefine and amend the general regulations established to implementthe controls. The goals of the program were to be achieved by areduction in U.S. "direct investment," defined as the sum of net
capital outflows for direct investment and reinvested earnings fromexisting investments. The program was not intended to discourage illustrate
borrowing abroad by investors, reflecting a desire to shift the effect, as well as for the voluntary constraint period of
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 directinvestment during a given base period; and others are based onaffiliate earnings during the prior year.
The situation is further complicated by the fact that different p
coefficients apply to different scheduled areas for a firm choosing program was instituted, the U.S. Government aimed for a
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, andAustralia (Schedule B), and only 35% in the developed countries ofWestern Europe and South Africa (Schedule C).
Firms subject to the controls are given a degree of flexibility inthe use of the proceeds of long-term foreign borrowing. Under the
regulations, a firm may finance direct investment with such fundsor 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 chargedonly when the underlying debt obligations are repaid. Table 6

Additional flexibility is afforded in that a firm may request relieffrom the controls in the form of a specific authorization. Suchspecific authorizations have been granted for increases in exportcredit to affiliates, for foreign equity financing transactions,and to meet various types of hardship situations.
Experience Under the Requlations

irrowing.--Also of interest are the nature and
Available data appear to support the contention that multinationalfirms and other enterprises have not seriously reduced their foreign

resumed the upward trend characteristic of the years prior to the
introduction of the mandatory controls. However, a far greater
proportion of foreign direct investment is now financed through
foreign borrowing than was the case before 1968.

The figures shown in Table 6 (located at the end of this section)
these developments in greater detail. The table incor-

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 $4.3 billion mark for 1967.
However, the annual direct investment figures for 1969 and 1970
show new peaks of $4.9 billion and an estimated $6.8 billion,
respectively. Thus, even while subject to the constraints of the
control program, firms increased direct investment by a significant
margin during and after the first year the controls were in operation.

The substantial drop in investment in 1968 remains to be explained.

$1.0 billion reduction; but, in fact, a saving of $2.3 billion was
attained. OFDI has offered a partial explanation, reasoning that
the firms subject to the controls facing a new and complex set of
regulations overcomplied with the program to leave themselves a

margin of safety. Some evidence to support this view may be found
in the record levels of overseas borrowing reached that year: com-
panies borrowed unprecedented amounts in the Eurobond market and
then deposited a high proportion of the proceeds in the Eurodol lar
market for use in succeeding years. According to this line of
thought, the 1969 and 1970 results reflect greater investor
familiarity with the direct investment program.

also indicates how U.S. corporations altered their investment
financing practices to meet the conditions of the controls. From
minimal reliance on the foreign borrowing to meet their investment
financing needs, U.S. direct investors shifted to substantial employ-
ment of offshore funds during the 1968-70 period. The record $2.2
billion used in 1968 is a significant jump from the $582 million for
1967. Furthermore, the "use of proceeds" figure has grown since 1968
by approximately $400 million annually.

characteristics of the borrowings from which proceeds were derived.
Detailed data on this subject was released by OFDI in July 1971 in

sharp in total annual controlled S. direct investment

direct investment er few restrictions were placed on porates data for the years during which the controls have been in
1965-67.

When the
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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 loans 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 life 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 investments with U.S. funds
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
lower 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

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.



tment which isThe relationship between the multinationals and the Eurobond marketcan best be described as "symbiotic." While the large multinationalcorporations have been able to avoid restricting their directinvestments by tapping the Eurobond market for capital, their searchfor financing provided a great impetus for the growth and develop-ment of the market. Their increased demands for capital havestimulated growth in the volume of funds channelled to the market,
enterprises have led to the use of sophisticated financing instruments
example, were largely responsible for the introduction and widespreadacceptance of convertible debentures in the Eurobond market.
On the whole, the greater involvement of U.S. multinationalcorporations in foreign financial markets may be seen as beneficial
widening the sources of funds U.S. and other companies can tap.Nevertheless, some negative points have been raised by U.S. firmsabout what they regard as compulsion by the U.S. Government forthem to borrow overseas. One complaint frequently heard is that
borrowing abroad is more costly than raising funds in the UnitedStates, since foreign interest rates have generally been higher thanthose in U.S. domestic markets. Investment plans are adverselyaffected, it is claimed, since some firms have had to cancel projectsrather than finance them with higher cost funds. It is difficultto 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 wasinstituted, concern has been expressed by officials of some multi-national companies about the effects of the investment controls onthe financing of exports to their foreign affiliates. They contendthat the manner in which open account credit extended to theiraffiliates is treated under the OFDI regulations has the effect ofdiscouraging 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 inexport credits extended by U.S. companies to their foreign affiliatesare treated as transfers of capital which are subject to limitation
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 aforeign affiliate to the parent company for goods or services
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do not bother to apply for specific authorizations to cover exportcredits to their foreign affiliates. Instead, the affiliates aresaid to borrow abroad near the end of each year enough to reducetheir year-end indebtedness to their parent companies, repayingthe borrowings shortly after the first of the next year. This isnot only onerous and costly to the firms involved but provides noenduring benefit to the U.S. balance of payments.
Furthermore, it is quite likely that some multinational corporationshave failed to expand their exports to their foreign affiliates tothe fullest extent possible, instead allowing the latter to obtainneeded goods and services abroad. In this way, they can dispensewith time-consuming applications for specific authorizations andforestall possible compliance problems. This is particularly likelyto occur when the firm believes that OFDI will not grant the reliefbeing sought. There is reason to believe, therefore, that U.S.exports may be adversely affected by OFDI's treatment of creditsales from MNCs to their foreign affiliates.
In this connection, it would seem highly desirable as a matter ofprinciple for the U.S. government to move away from regulation ofindividual companies on a case-by-case basis where inter-companyexport financing is involved. A more satisfactory approach wouldbe to devise general regulations which apply equally to all firmsor to broad classes of firms.
The total amount of exports involved in parent to affiliatetransactions is not known but is potentially large. It has beenestimated on the basis of 1962-64 sample data that about one-fourthof all U.S. exports go to or through foreign affiliates. It isclear that the total amounts involved are so large that cuttingoff even a small percentage of total U.S. sales to foreign affiliatescould affect our balance of trade. By way of illustration, ifpotential U.S. exports to foreign affiliates amounted to $10 billiona year and if 5% of those were replaced by purchase of foreign goodsbecause of the OFDI regulations, the loss of U.S. exports wouldamount to $500 million a year.

Affiliate debt.--The influence of the capital control programis not limited to U.S. firms; its impact appears to have extended aswell to borrowing by their foreign affiliates. However, it is notpossible to determine how much incremental affiliate borrowing duringa given period can be attributed to the investment controls and whatproportion has resulted from the influence of other factors. Oneattempt to do such an analysis was published by OFDI in July 1971under the title, Foreign Affiliate Financial Survey, 1966-69.

The OFDI approach was to use an econometric "model" to study "therelationship 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 directinvestors giving balance sheet information on foreign affiliates in
which they have a majority interest. The analysis resulted in anestimate 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 adifficult area, but the validity of its results is compromised bythe omission from the model of many important variables infinancial decision-making, e.g., U.S. and foreign interest rates,affiliate or parent profits, tax considerations, and sales
performance.

In light of the doubtful results of the OFDI study, and lacking anyother evidence on the program's effects on affiliate borrowing,little can be offered other than a judgment that the controls have
probably influenced affiliates to increase their borrowing beyondlevels that they might have maintained in the absence of controls.Further study is necessary for a more precise determination of thenature of these effects and their impact--e.g., through smallerremitted 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 market mitigatedthe restrictive effects of the investment controls since multi-national corporations were able to maintain their total levels of
borrowing abroad, although at a higher cost. In stimulating this
change of corporate financing patterns, the program has benefittedthe U.S. payments position. But the investment controls have alsostimulated capital outflows from the United States to the Eurobondmarket--outflows which analysts believe have offset the benefits ofthe program to some extent. These flows have occurred despiteefforts to coordinate the various U.S. capital control programs--the direct investment controls, the Interest Equalization Tax, and

investment while reducing transfers of investment capital by

the Federal Reserve's Voluntary Foreign Credit Restraint program--so as to block such outflows of funds.
An article that appeared earlier this year in Fortune outlinedseveral 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
to the Eurobond market. Gaps in the OFDI regulations allow direct
investors to make investments in illiquid 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 byU.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 yieldsavailable 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
firms have switched their financing from U.S.to offshore resources.
The interest paid represents an outflow of funds that would other-
wise (in the case of U.S.-source funds) have accrued to U.S.
financial institutions.
In conclusion, one can list and explain all of the ways in which
the OFDI program has directly or indirectly stimulated movements
of capital from the United States or contributed to the diversion
of inflows. But, in the end, it is impossible to assign quantitativevalues to the various flows. Although it is frequently reportedthat 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 lost. And it is impossibleto estimate the size of the flow of funds derived from the liquidationof 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 limited 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.
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Four items account for more than 80% of the total debt outstandingand 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. Thereis reason to believe that the bulk of this category is in the formof revolving Eurodollar credits with London-based branches of U.S.banks. Such credits are flexible, easy to arrange, and easy toterminate.

Term loans from foreign banks total $2.3 billion and equal 20% ofthe total. These are likely to be denominated in the stronger
European currencies and therefore their volume would be subject tofluctuations in accordance with U.S. firms' exchange rate expectations.On the other hand, such credits should be less responsive to interestrate differentials between the U.S. and European financial markets.
With respect to publicly offered straight debt obligations, the likeli-
hood of repayment will depend in part on the call provisions theycarry and the premium costs associated with exercising this option.The call provision and premium cost considerations would also weighin 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 rightsfor 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 problemis 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 multinational 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 frominstitution of the program, MNCs raised their annual foreign direct
investment to levels beyond those reached in the period immediatelyprior 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 floating 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 secondaryresult 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 have also been
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 this
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 led to an increase in that portion of the cost of projects
financed with offshore funds and a decrease in earnings remitted byaffiliates 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 long 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" might be
repaid, resulting in a substantial outflow of funds From the United
States. This possibility is a factor which will complicate planningfor 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

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
ransfers 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)

1965

987
492
LL79
(20)

TL59

128)
177

(65)
139

873
ho

1313

1966

816
465

1198 1281 1738
(28)

1253

1018
369

1387
(160)
1227

1553
275

182
(46)
13

971
593

1564 1160

Source: Office of Foreign Direct Investments,
Foreign Direct Investment Program: Selected Statistics, July 1971

See following page for footnotes.

1967 1968 1969 1970 Est.

3360 2321 3427 520
93h 1129 1530 2250

3080 3387
1058 1109

9
(582) (2209) (260 2/

7
(98) (6

37

721 820
529 503 B56

(39) (595) (455) (652)

993 1379ransfers of capital 809
389 h17

3
(13)

109 711

1602
6

(177) (642) (638) (758)

1230 762 1130
409 423

1 53
3

1539
205 1913/ 60

(366) (972) (1510) (1582)
9

12 2 10

679 459 7h 1073
481 649 716

1108
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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 happenif U.S. firms did not make direct investments abroad. There is no way of
being sure what the world would be like 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 changeif 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 likely 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 likely 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 1 n 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.
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Capital outflows.--Data on foreign direct investment by U.S. firms are
Shown in Table 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 originatingin 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. Roughestimates 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 colum.

y
in the Productiveestablished

from of, 19 number of ways:
United States abroad There

be used Export of, capital

or
by their affiliates commoniyStates mainly

COmpanies.partly Dy income
also

mn the host exports in indirect ways,
untries, the local



-64 - -65

Table 9
Long-term Private Cpital Flows for

U.S. Direct Investment Abroad
(in millions 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 capitalrestraint 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,

of course, there are also longer-run consequences of importance which
will be considered in succeeding sections.

Income from direct investments abroad.--The United States receives
a large and rapidly growing income from its foreign direct investments.
Such income is shown in the U.S. balance of payments accounts (in the new

format) under two headings: "direct investment interest, dividends and
branch earnings" and "direct investment fees and royalties. Only remitted
income is included; earnings retained by foreign affiliates do not benefit
our balance of payments directly, although they may do so indirectly by
being reinvested and adding to future earning capacity of the affiliates.

Data on remitted income from direct investments abroad are given 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

(in millions of dollars)
Receipts of Income on U.S. Direct Investment Abroad

Fees and Interest, dividends
royalties and branch earnings Total

590 2355 2954
662 2768 3430

1962 800 3044 3844
1963 890 3129 4019
1964 1013 3674 4687

1970 1880 6026 7906

1960
1961

1965 1199 3963 5162
1966 1329 4045 5374
1967 1438 4518 5956
1968 1546 4973 6519
1969 1682 5658 7340

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 exceedthe 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,€.g., on exports and imports. Moreover, it may be a decade or two -- depend -ing on the nature and location of the investment, its profitability and theremissions 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 fromthe United States for new investment purposes. If that stream increases
rapidly year after year -- as happened during 1962-65 and might have con-
tinued longer had it not been for the restraints adopted in 1965 -- capitaloutflows may remain larger than remitted income for a good many years. Thisis 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 clearthat 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 estimatefor 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-thirdof non-agricultural exports had been directed to the foreign affiliates ofU.S. firms. 18/

Of the $5.1 billion of U.S. exports channeled through foreign affiliatesof the reporting firms in 1965, $4.2 billion were purchased by them fromtheir parent companies, $0.6 billion were purchased from other U.S. suppliers,and nearly $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 allof these exports are entirely dependent on the existence of the foreignaffiliates. No doubt some of them would be lost if the affiliates did notexist, 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 because it is
supplied directly by the parent company, but more often it is purchased
from other U.S. suppliers for reasons of cost, quality or familiarity.
Actually, the amount of such exports seems relatively smal]. The foreignaffiliates 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 affiliates
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 equipment varies by
region, being particularly low in Europe, where alternative sources of
supply are usually available, and much higher in Latin America and other
lesssdeveloped 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 purchases are
made also depends at times on the source of financing. Capital equipmentis commonly bought on medium- and long-term credit, and when such credit 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 large-scale
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 ot 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 million went to manufacturing plants abroad and $231 million to non-
manufacturing affiliates.
Unlike capital equipment, parts and components are often 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 of goods for further processing are highly concentrated. Nearlyhalf 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 likely to be bought from the parent companies

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

by affiliates located in areas where the United States has dominant or
330 parent other
Exports by Exports by long-established trading position (such as Latin America and ) and

by affiliates in less-developed areas than by affiliates located inTotal Supplierscompanies Western Europe where parts and components are more readily available
There are also differences between industries, some requiringg highlyy spe-

tend to become more like those of local firms, particularly where cost
Sold on commission by affiliates 273 273

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

Total exports channeled through
5092 4474

cialized parts and components available only from the parents and others
foreign affiliates: 618 using more standardized goods that are widely available

Purchased by foreign affiliates:
4819 4200

In general U.S. affiliates abroad are more likely to obtain from the UnitedTotal 618 States the goods they need for further processing than are their counterpartincreases USFor further processing or assembly 1728 1515 213 local firms To this extent, foreign direct investment
However, itFor resale without further mfg. 2247 2203

81
44 exports seems likely that this advantage diminishes ith the

Capital equipment 356 274 passage of time and that the buying practices of SS. affiliates generallyOther and unallocated 487 209 279

Total 5092 intended for resale without further manufacture amounted to $2247 million in
1965. about 44% of total exports to foreign affiliates Surprisingly, per

From non-manufacturing parents 493
From manufacturing parents 4599 haps, more of these went to affiliates engaged in anufacturing than in

trade or distribution An additional $273 million of U.S. exports were

To manufacturing affiliates 3193
sold through the affiliates on commission basis The importance of
foreign affiliates as distributors of products may be somewhat over

To non-manufacturing affiliates 1899 stated by these figures because some of the sales may have been made directly
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 foreign buyers and merely credited to the affiliates for accounting pur-

to a small extent, of other U.S. firms. 3

Source: Survey of Current Business, May 1969, p. 40. It is not clear how necessary foreign affiliates are as sales agents for
US made products On the one hand, it must be that largeof the exports sold through them could have been sold through other

part
channels, such as foreign distributors, were the affiliates not available
Other industrial nations have managed to expand their exports rapidly for
example, without comparable foreign affiliates On the other hand, there
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



70
7\

their product lines with complementary products of their parents; theirmere presence in other countries may stimulate interest in U.S. goods;the parent companies may become more interested in exporting and more awareof 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 seemsreasonable 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 servesto stimulate U.S. exports in indirect ways that are very difficult toassess but seem potentially important. The presence abroad of U.S. firmsis likely to increase foreign interest in, and awareness of, American-styleproducts, thereby leading to greater demand for goods made in the UnitedStates as well as for those made abroad by U.S. affiliates. Such demand
may affect sales of products quite unrelated to those handled by theaffiliates themselves. While this kind of secondary impact is impossibleto 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 increaseslocal incomes, thereby creating a greater demand for products from othercountries, including the United States. This argument has much validityfor investments in less-developed countries, particularly those with closetrade ties to the United States. Investments in these areas usually doyield increases in national product and income that would not otherwiseoccur, which, in turn, leads to increases in purchases from the UnitedStates. With respect to investments in developed areas like Canada orWestern 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 managementknow-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 rapidlywith only their own resources. It is probable, therefore, that U.S. invest-ment in these areas has significantly raised their national incomes andthereby led to increased purchases from the United States. The effects onU.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 exporteddirectly from the United States. The affiliates may be better able to adapt

the products to local tastes or standards, or may simply enjoy a signifi-cant transportation advantage. Such displacement may take place in thelocal 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 producethe goods abroad, non-U.S. firms would do so and the United States wouldlose both the exports and the income. Foreign direct investment is regardedas "defensive" in the sense of being aimed at the retention of foreignmarkets.

On the other hand, it is maintained that some U.S. production abroad is atthe 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 neededcapital, technology or management know-how. Much foreign investment isundertaken because lower wage rates abroad promise higher profit marginsand/or in order to defend foreign markets against foreign competition oragainst 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 displacementof U.S. exports occurs as a result of direct investment abroad but only fora limited period of time. Foreign firms would eventually be able to takeover U.S. markets abroad, it is held, even if they are not ready to do soat 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 thanoffset in the long-run by earnings from the investments and by U.S. exportsthat are stimulated by such investment.

Judgments on these matters depend largely on the assumptions made aboutsubstitution 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 totalcapital formation abroad but reduce it in the United States as compared towhat capital formation would be without this investment. For both reasons,but mainly because of the additional production overseas, U.S. exports willdecline. Those who minimize export displacement implicitly adopt thereverse classical assumptions; namely, that U.S. investment abroad merelysubstitutes for investment that would otherwise be undertaken by foreignfirms and that net capital formation is not changed either at home orabroad. On these assumptions, U.S. exports will be equally displaced by
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investment of non-U.S. firms if U.S. firms do not undertake such investment compete with U.S. products in the United States. In other words, some of

abroad. the output of these affiliates may be shipped back to the United States,
The most realistic assumptions undoubtedly lie somewhere between to the detriment of our trade balance. In considering this possibility,

the two extremes but opinions differ as to precisely where. it is necessary to distinguish between investment in manufacturing affiliates
An elaborate effort to measure export displacement by manufacturing affiliates and investment in mining and petroleum affiliates. The latter types of

was made by Hufbauer and Adler, using statistical data relating to a number of investment may well result in increased U.S. imports, but for the most part

countries and product groups for the years 1957, 1959-64. Under reverse these are raw materials needed because they are not produced in the United
States or because they can be produced here only at high cost or with the

classical assumptions (U.S. direct investment abroad merely substitutes for danger of exhausting domestic reserves. Investment of this sort does not
native investment in the host country), Hufbauer and Adler find that U.S. adversely affect the U.S. trade balance. Thus, insofar as increased
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. imports from foreign affiliates are a problem, the problem relates primarily

The beneficial effects in the first three regional categories reflect the to manufacturing affiliates.
fact that U.S. affiliates abroad appear to displace fewer U.S. exports and
to buy more associated U.S. exports than domestic firms. U.S. purchases from manufacturing affiliates abroad amounted to only $1789

miltion 19/ or 8.3% of total U.S. imports in 1965. Because of the rela-
tively small amounts involved, such imports were generally considered in

Under classical or anticlassical assumptions (according to both of which
U.S. foreign direct investment is additional, and hence increases net capital ments.

the past not to constitute a serious weakness in the U.S. balance of pay-

formation in the host country), U.S. exports are greatly displaced by invest- They are held down, it was thought, by marketing arrangements or

ment in Canada and in the Rest of the World category, moderately displaced by qualitative differences in the kinds of goods produced, if not by cost

investment in Latin America, and to a smaller extent displaced by investment considerations.
in Europe. The authors find the Rest of the World figures doubtful but the
others in line with expectations. However, purchases from U.S. manufacturing affiliates abroad have increased

The large displacement of exports to rapidly in recent years, and by 1968, amounted to $4741 million or 14.3%
Canada they consider not to be surprising, since a large proportion of of total U.S. imports. U.S. firms are now producing abroad automobiles,
Canada's imports come from the United States. electronics equipment and a long and growing list of other commodities for

While these conclusions seem plausible, they should not be accepted uncriti- shipment back to the United States. It should be noted, however, that 80%

cally. The authors in fact state that their examination "reveals a con- of these imports were from Canada, largely products covered by the U.S.-

siderable degree of uncertainty surrounding all export displacement estimates. " Canadian Automotive Agreement of 1965. Excluding transportation equipment

Indeed, some of their export displacement figures were so large that they (mainly automotive) imported from Canadian affiliates, only about 8% of

swamped the other trade effects. U.S. imports came from foreign manufacturing affiliates in 1968. This
Hence, the authors felt compelled to scale While data are not avail-

them down rather arbitrarily in estimating the overall balance of payments provision had increased but slightly since 1965.

effects of foreign direct investment. Nevertheless, these estimates are able for years since 1968, imports from foreign manufacturing affiliates

probably the best presently available. still seem to be relatively smal] and it is not clear whether they constitute
a growing threat to the U.S. balance of payments.

This brief description of the Hufbauer-Adler study reveals the complexity of Moreover, the rapid growth of U.S. imports in recent years has not been due
the problem, the limitations of existing analytical techniques, as well as solely, or even mainly, to the multinational corporations. Most of the
the real difficulties of measuring and reaching definitive judgments as to increase has come from sources other than the foreign affiliates of U.S.
the extent of export displacement resulting from foreign direct investment firms. German, Japanese and other foreign exporters of automobiles, steel,
It should be recalled, moreover, that the Hufbauer-Adler study covers only textiles, footwear and electronic goods have very successfully entered the

investment in manufacturing. Foreign direct investment of other types, American market without the benefit of ties with U.S. corporations.

e.g., in mining, petroleum, utilities or trade > iS not likely to displace
U.S. exports significantly. It is sometimes maintained, therefore, that if U.S. foreign direct invest-

ments were restricted in order to hold down imports, non-U.S. firms would
If,

Imports.--Production abroad by U.S. affiliates may compete with U.S. step in to fill the gap and hence total imports would be unaffected.

exports not only in the host countries and in third countries; it may also
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for instance, U.S. electronics manufacturers were prevented from producingand assembling equipment abroad for sale in the United States, they would
be unable to compete with foreign producers because of high domestic costsof production and the U.S. market would be lost to imports anyway.
Undoubtedly, this is true in a great many cases. In other cases, however,non-U.S, firms might be unable to substitute fully for foreign affiliatesof U.S. firms because they lacked the necessary capital, technology, market-
ing know-how, distribution facilities in the United States or other requisitesfor 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 ofU.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.

Foreign direct investment in the United States.--Many of the world's
multinational 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 relativelysmal] -- although it amounted to $11.8 billion in 1969. During the years1960-66 , annual capital inflows averaged less than $100 million a year.Since then, 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 seemslikely 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, althoughmore gradually. In 1970 such payments amounted to $552 million, of which
$111 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
1960-68, 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 plants. 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
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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, becauseit 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 long 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 Recvupment Periods

Substitution assumptions Recoupment period in years

and regions Initial Adjusted
estimates estimates

1/

Classical Assumptions: 2/
Canada -- --

Latin America -- --

Europe 18.8 7.5
Rest of World -- 22.2
World --

Reverse Classical Assumptions: 3/
Canada 10.2
Latin America 9.8
Europe 6.5
Rest of World --

World 9.2

10.2
9.8
6.5
6.7
8.1

Anticlassical Assumptions:
Canada --

Latin America --

Europe -- 10.8
Rest of World --

World

4/

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.
2/ Classical assumptions: A unit of direct investment makes a unit
net addition to capital formation in the host country, and causes a unit
net decline in capital formation at home.

3/ Reverse classical assumptions: A unit of direct investment makes no
net addition to capital formation in the host country, and causes no
net decline in capital formation at home.

4/ Anticlassical assumptions: 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.

Note: A blank space indicates that full recoupment of the initial balance
of payments drain does not occur.

Source: Hufbauer and Adler, op. cit., pp. 67-68.
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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 smal] 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 line 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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, in assessing whether foreign direct investments (or restrictions on
it) are likely 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
difficulties 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 likely 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 likelihood that the balance
of payments losses will exceed the gains. And if the restrictions are
expected to last more than 10 years, the probabilities are strong that theywill be self-defeating insofar as the intention is to improve the balance
of payments.

Thus

:

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
problem is never clear at the outset, and in many cases there is a tendency
to 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. In 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 leader 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 living
in 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 ina
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 wil continue until an acceptable system of and arrange
consequences of these changes cannot be fully foreseen. But whatever ments is worked out
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 multinational corporation to the role of the domestic corporation in
developing a national market within the United States. In the course of
its development , 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
problems to which adjustments have yet to be worked out. A good deal of
the visibility which the multinational company has attained in recent yearsis a direct consequence of the political impact it has had on national
governments attempting to adjust to its economic impact.
In 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
differences, the decisions taken in these bodies nevertheless reflect
national decisions by member states bent on preserving their sovereignties.It 1s generally agreed that the initial surge of national governments toward
interdependence, multilateralism and regional formations has probably spentits 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

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. For 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 its 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 like,
what they do not like, 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 corporationis 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 looking, essentially nationalistic and
statist biases of many less-developed countries.

In fact, the future role of multinational corporations in assisting the
development of the less-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 limit activities of foreign companies. A government i

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 looked 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 liberal 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 Oi] 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 life wrought by the growth of inter-
national corporations. Thus, while there may be active controversy over
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the impact of the multinational corporation on the economies of the capital
exporting and recipient countries, the political impact is unambiguous. In
this arena, a whole range of proposals have been made -- from forcing joint
ventures on new investors to outright expropriation of old ones -- in an

attempt to exert political sovereignty over a field increasingly revealing
characteristics of economic internationalism. In a number of countries,
U.S. investments have been nationalized; in others proposals verging on
confiscation have been approved by national parliaments; and, in still
others, disinvestment schemes are under consideration. As indicated above,
the anti-foreign investment climate is not confined to the less-developed
world; more subtle schemes to hamper the future growth of foreign direct
investment are under consideration in a number of developed countries as
well, with pressures arising from disaffected labor in the investment-
originating country and from political factors on the side of recipients.

It was to a certain extent inevitable that the rapid growth of the multi-
national corporation in the last two decades should have evoked the kinds
of reactions that have been experienced in many countries. It is equally
clear that a modus operandi needs to be worked out between investing and

recipient countries in which new ground rules for future investment are
articulated and accepted. The conclusion that one is led to from recent
experience is that purely national solutions to investment disputes only
serve to exacerbate rather than solve them. An international mechanism
for setting conventions of conduct and for settling investment disputes
has been advocated by knowledgeable observers as a way out of the presently
developing impasse in this area. A number of organizations already exist
which can be utilized and expanded for these purposes: The World Bank,
the OECD, UNCTAD, and the GATT. Without the requisite arrangements for
balancing national and corporate objectives, the unique contribution which
international investment, and, in particular, the multinational corporation,
can make toward advancing world living standards and building a world
economy would be jeopardized.
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A. Data on U.S. and other international investment cited below are
For direct investment activities of international corporations although
Khey also include data for companies that do not satisfy the criteria of
khe definition. The figures on total investment cover all forms of
Envestment, direct and indirect.

y. Even the use of the word "multinational" is in dispute. Some .writers
prefer the word "international" or "transnational" corporation as more
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SUMMARY

In publishing this report, the Science Council is attempting to Jay down

broad guidelines for the future use and development of science and technolo-

>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 can play in shaping
the growth of Canadian science. In this document the Science Council has

elected to concentrate on science and technology 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 secial sciences and the Council would support all

efforts 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 economy will depend partly on

how widely 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

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 Jeads the Science Council to expect that an increasing share of

Canadian R & D will be performed outside government laboratories, by the

universities and by all levels of Canadian industry primary, manufacturing
and service.

f the In order to have this happen, changesVL f +}:a

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 selected because of the social and

economic benefits that will result.

The report recommends that comprehensive, mission-oriented "major

programs" be set up to co-ordinate the efforts 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 foreseen for the Federal
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Government is predominantly that of initiator, co-ordinator and provider of
funds for much of the research 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 Scicnce Council
is establishing task forces to prepare detailed plans for major programs in

four areas-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 research and

development over the next decade. These indicate 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.

:

:
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Section 1

INTRODUCTION
The rapid growth of science and technology in today's world is clearly

recognized as one of the major forces Icading to change in contemporary
socicty. It is becoming rapidly more evident that in an era when science and
technology are 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 either 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 Secretariat, 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.

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

In this report, the Science Council will make scant reference to two
important aspects of science. First, science challenges and satisfics man's
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creative intellectual urge to explore and to understand his environment and
as such is one of man's greatest cultural expressions. Second, there is "Little
Science"'-the individual scientist pursuing his interests in research in areas
of his own choosing. The number of scientists who follow this course in any
generation 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 need to know more and therefore 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

acknowledement of the greater need which Canada has for a policy for the
rational development 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 suide-lines for planning and budgcting. It niust be clearly
understood froin 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 Governinent scale. If the recom-
mendations of this report are followed, then officials in the Federal
Government responsible for science will bbe able in future to decide upon
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 Oo science indicates that there is no
need io be upologciic about pust pel to be revolutionary about

the approach to the future. Rapid evolution rather than revolution should be
the keynote.

Experience and analysis indicate that Canada's past major concentration
of the performance of research and development in government laboratories
is no longer necessary. 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 appear in government departments or agencies; a detailed consider-
ation of the ultimate aims and time scale of cach program will indicate how
the activity will best be divided between the sectors of the scientific
community.

In the past there has becn a tendency to fail to carry work through from
research and development to production and use. This report proposes the
initiation of a scrics of major mission-oriented programs to be guided,
financed and co-ordinated by the Federal Government, but to involve every
appropriate sector of the scientific community und to be planned so that they
will culminate in the production and use of goods and services, 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 economnic goals. Applied
research fas become an jadispensable activity of modern industrial society
but, unfike fundamental reseaich, it must never be regarded as an end in

itself, Applied reseach, developnignt and innovation are complex and costly
activities which make t demands on public financing, and can only be

justified to the extent that they contribute to the realization of the aspirations
of those providing the support. The first Anaual Report! of the Science

Council contained the warning that

"sve 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 reseirch. iResearch is an exploration into
the unknown, and many of its activities must necessarily prove to have little
immediate applicability. However, if our industry becomes waprotitable there
will be no money for any kind of research, Therefore, where the results of
research are not capected 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 af the Science Council to see that the batance in Canada's iesearch
effort is such as to keep the cconomy 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 establishment 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 imp!cmentation of solutions to nation-
al problems, and not simply the performance of research. This emphasis how-
ever does not 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 applied scicnce than in its efiorts in the

field of basic research. The Science Council would recommend that basic
research continue to be supported at an expanding rate, as it has been in the

past, and to have it flourish both as curiosity directe researc and as
interact andmission-oriented we ry

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 engineers, 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 areas. Indeed, it may well be the case that in some

areas, for example in the ficlds of "social technology" or in the enhance-

ment of the quality cf management, there may be as great a need

to strengthen Canada's national resources and capacities as in the areas

discussed at Jength in this report.
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Section 2

SOME AND Cor
Throughout this report "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 "technolory" as "the body of scientific knowledge that has been
effectively adapted to practical use and is fully available to meet 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 Fundamental Research which is a generalized search for
new knowledge without specie application in mind, and which
is one 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 research in
methods or scope, but in motivation. Applied research programs
must be judged by their relevance to the pre-selected 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 es the buildine of prototypes, the con-
struction of pilot-plants or the conduct of tull-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-intcnsive 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 activitics 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
meteorological 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 are more important to Canada than they
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are to many othcr 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. It 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 niission-oriented
programs as necessary parts of the development of Canadian science. Each
must contain healthy components of fundamental research, applied 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 applied research, development and innovation should emphasize
the full deployment of the new technology throughout the economy, to
ensure maxinium benefit from each program,

Scientific and technological activities within a single nation do not exist :

in a vacuum. They are parts of an international system and the knowledge
which they generate flows remarkably frecly within the system. Because only
a smail 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 scientific and technical information system and a study of Cana-
da's needs in this respect, 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 business, 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 needs of industry, and in this one must never

L 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 "proprictary" 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 applicd 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 devclopment-
in terms of the funds, facilitics and manpower invested-is perhaps the least
difficult component of the tolal 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. Society and its institutions do not appear able to
evolve 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 lo cope with the progress of
the future. When a nation embarks on a course designed to promote scientific
activily, it cannot expect to use yesterday's institutions to direct tomorrow's
programs.

The benefits generated by scientific activities are many and diverse; they
can be intellectual and cultural, economic or social; they can influence the
health or security 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 evaluate 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 socicty as a whole and the economy in particu-
Jar. From the broader point of view, science affects 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 action. These have been characterized as the "horizontal" and
"vertical" effects of science.

From the "horizontal" aspect, science can become an important factor
in every imaginable endeavour and probably every cndceavour can be

by the bette: application of science. L1OWCEVEL thee aie few pro-
grams of national importance which can be considered solely from the point
of view of science and therefore, 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 advantage 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
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 effectiveness of science in ficlds outside the
"missions" proposed must remain of equal concern to Canada.

:

In secking solutions to the nation's economic 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 seme important questions which underlie policy for science and

technology. Brief reports on three of these studies-on manpower, on expen-
diture projections, and on the infiation/sophistication factor as an element in
rising R&D costs-are being published separately?.

Another difficult problem which has been studied by both the Science
Council and the Eeonamie Council is that of identifying any firm re atiouship
between the performance of research and development and economic growth.
One apparent correlation 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 theories. Since economic
studies 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 Secretariat, with expert economic assistance, is continuing a

study of the relationship of R&D to economic growth and will publish any
significant findings but, in the interim, the Jayman who seeks an introduction
to the complexities 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 underlie the formula-
tion of a science 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 universitics 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

NAFIONAL GOALS AS A FOR POLICY
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. Starting with the axiom that the value of any
scientific enterprise to a society is determined by the social, cultural and
economic goals that that society seeks, such a framework could be built in
four stages, 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.
--Persona! freedom, just ce and security for all in a united Caneds
-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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-Full employment,
-Reduction of regional economic 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 sectors 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 systems, as a contribu-
tion to efforts being mace 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.

7

- Jmprovement of the environment in which Canadians live.
-Development and improvement of practices conducive to public health.

Contributions of Science and Technology
-Continued medical research to ensure that the standards of training

and practice in Canada's health professions are of a quality that is
high by world standards.

14
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-Application of systems science to the provision of medical and other
health services, particularly hospital care, to improve the efliciency of
these services and to reduce their relative costs.

-Studies of individual and group behaviour in relation to physical and
mental heath.

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

-Control of existing and threatened health hazards already created by
the misuse of scicnce 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 ws a subt tute for teaching Sy rote,

-The application of systems science and other techniques to the

process of education, to increase its productivity.
-The development 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 socicty.

-The provision of better information services for education.

GOAL 4: FREEDOM, SECURITY AND UNITY4

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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--Continuecd 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 bencfits. On the positive side lie
contributions to:

-supporting Canada's national defence by providing the necessary mili-
tary technology;

-expanding 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 safeguards against these misuses of science are
necded, and technology can contribute to these safeguards.

:

GOAL 5: LEISURE AND PERSONAL DEVELOPMENT
Elements of the Goal

;

-Reduction 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 ttractive and stimulating environment

opportunities fre culture haltProvision of on ana recess bits ry
personal endeavour.

Contributions of Science 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 research as one 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 efficient, inexpensive transportation systems to per-
mit easy travel.

-Development of advanced communications media, which will permit
man to widen his horizons immeasurably. ;
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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 Geal

International peacekeeping and maintenance of world order.
Contributions by the wealthy nations of the world to the development

of Iess fortunate nations, particularly by the climination of poverty
and hunger in the short term, and by facilitating the development of
self-generating and self-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
areas.

Increased understanding of the dictary needs of people in different
areas of the world, linked to improved methods of producing the right
kinds of food for the hungry of the world.

-Increased understanding of the problems and aspirations of other
peoples of the world, through the increasing links in the scicntific
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 scientific infrastructure or environment. The
believes that some of the bbasic prerequisites for success in achieving these
goals are:

an increasing awareness, on the part of the public, government and
industry, of the value to society 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;

effective 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 establishing the kind of scientific environment in which
Canada could hope to realize these objectives, the Science Council must add

17



+

a note of economic caution. [he resources necessary to realize these goals
will be substantial and there will be competition between the goals for both

manpower and funds in the foreseeable future. The maintenance of a prudent
balance of the resources assigned to the various goals will be important. For
example, if the allocation of moncy outstrips the available trained manpower
in a particular area, money will be wasted. The reverse is also true, In

addition, if health services 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 Scicnce Council will be considering this problem
of resource allocation on a continuing basis.

:

:
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Section 4

PASS IN POUNDING RED IN CANADA
Much work has been done by various Federal departments and agencies,

including the Dominion Bureau of Statistics, the National Research Council,
the Departinent of Industry and the Science Seerctariat, 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 Secretariat 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 fist the expenditures by sector of performance of R&D,
the effect on gross industrial expenditures of the cancellation of the Arrow
program on February 20, 1959, is obvious. Expenditures on R&D in the
"transportation" segment of Canadian industry, which contains virtually all
activily 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 becuie 21.2 per cent of the total. In contrast, the
sum of R&D expenditures by all other segments of industry showed
increases, of vary +ng 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
Govermunent's capenditure 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 Canadz
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 perinit 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 "Direct 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 cstimate is made of the cost to
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the Federal Government of the various tax-exemption programs of the early1960s which were used as incentives to promote industrial R&D. Once again
the cancellation 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 UNIVERSITIES® :
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program accounts for the drop in the total, while the upsurge in the following
year js in part duc to the effects of the conversion of the Industrial Research
and Development Incentives Act (L.R.D.LA.) program from being a tax
excimption to a granting program.

Two factors have strongly inf uenced the growth of university expendi-
tures on resvarch. Eniolmenis in Canoedian universities have been increasing
rapidly and the propation of undersraduates who subsequently enter gradu-
ate school has also been rising. Vhis combination of factors has led to the
rapid expansion of the research activitics of the graduate schools that is
reficcted in the data on university research expenditures in Figure 1. The
Federal 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 ational Research Council, the Medical Researcn Council
and the departments of government with scientific interests. Indirect Federal
support, through the fiscal transfer to the Provinces of amounts equal to
Provincial expenditures on education, must already 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 activities among
the sectors of the economy, relatively less attention is paid to the way in

Table 1--GERD as a Perecatace of GNP for Canada', 1957-67

Fiscal Year
Item

1957-58 58-59 59-60 60-61 61-62 62-63 63-64 64-65 65-66 66-67

1.00 0.89 0.89 1.05
GEKD as a Fer-
centage of GNP 0.95 08 1.19 1.30 1.33

Table 2.-Current Expendiiures on R&D, by Sector of Performance
and by Type of R&D Activity
(Percentage Distribution)?

Sector of Performance

Government (All levels)
Industry
Higher Education
Private Non-Profit

Total

Type of Activity

Basic Applied Develop-
Research Research ment Total

7 23 6 36
2 12 30 4
13 5 1 19

22 41 37 100

1 1
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which the national expenditures on R&D are divided between basic rescarch,
applicd 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 research 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 gencrate 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

GENERAL OF A Rls ORGANIZATION
OF SCENIC AND Ba SUSVORE Pi tO
A major past fuiling in Canadian science has been the performance of

too much basic research 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 terminate research 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 research or develop-
ment activily be critically examined at its outset to identify the
appropriate orgenizaticn to carry throven the project to ifs final
conclusion. For extensive 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 lead to the universities and industry performing a larger
share of tlie research and cevelopment in Canada than hes 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 research, 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 pointnof innovation and application in practice. It is
recognized that the final etanac nf nee: :ALLOY

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 see 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 research, 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 new 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. Science and technology in support of Canada's resource indus-
tries, or oriented towards problems in health or welfare, or related to nation-
al and international security must be maintained and fostered. They, too,
necd 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 research. 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 ot existing R&D incentive programs, by simplifving where
possible the administration of the programs, and by deliberately in-
creasing the share of management responsibility placed on the
companies involved;

(b) further encourage industrial invelyement by contractine out Federal
programs where participation is liely to increase the technological
or innovative eapaciiics of the companies concerned, The underly-
ing objectives should be fo uperede the overall capsbilities of those
involved, and ultimately fo develop seli-supporting research or-

industrial and university work in support of each mission as well as
responding to initiatives trom the private sector;

(d) use government procurement contracts as an additional means of
upgrading the technological level of Canadian industry. The pro-
vision of modest sums of money, in addition to the ec. t ef the itera
procured, to be used for either the upgrading of the com -netor's
productive capabi ity or the fuading of continued devel nent of
the product being purchased, could be a significant assistance to
industry.

There will certainly arise cases where 100 per cent funding by the
Federal Government of research 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 Federal Government cannot be expceied to be tie sole source of
funding for all research and development;
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(c) through its mission-oriented departments actively seek to p
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if industry is fo profit from this scientific activity then there is an
obligation on industry fo mabe substuntiol iavestiments of ifs own
funds in resecreh, development and innovodon. Secondly, the incen-
tives and contract procrems proposed are iatended as spurs to the
successfu , notas crutches for the falling,

The Scicnce Council is anxious to 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 elements in the scientific community, in the universitics, industry and
government. llowever, the mission-oriented agencies will not cover the entire
field of science. Complementary sources of funding will be necded to ensure
that science 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
commitice 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 self-perpctuating. 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 inst tutions wh ch are no longer necded, 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 Taboratory in the United States recently summed up his
opinion in

"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 resnonsibility 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 believe 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
research 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) All Federal Government scientific organizations should be mission-

(2)

(3) All of the scientific programs of government should be subject to a

(4) All scientific organizations, and particularly those with applied

(5)

oriented and should be engaged principally in applied research and
development, 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 equally to departmental organizations and to non-
departmental agencics. 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 scientific organizations should have a particular responsi-
bility for fostering the growth of the scientific community within
the fields 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 raiher than ihe performers of R&D.

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 Committee 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 scrut sage

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 maintaining 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 fields 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 areas, such as nuclear energy, where
the fronticrs of knowledge are rapidly advancing, a larger alloca-
tion can be justified.



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

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

t

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 necd of government departments to perform research and to
maintain a scientific 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 research establishment within a public service environment. Policy
changes are needed to permit easy 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 stat involved, and
on the freedom for good leaders to pursue their objectives. In the past,
semi-antonomous agencies within government. such as Boards or Crown

have had ding tha :
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 Jevels.

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 area 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 research 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 development programs outside the universities would argue
for a greater emphasis on applicd research in graduate schools, and in
particular in the professional faculties,

t
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Section G

THE CONCEPE CF PROGYAMS
The greatest concern of the Science Council is to sce that the growth of

science and technology in Canada is channelled in appropriate degree
towards specific broad objectives as they are defined.

To permit this channelling i is proposed that most new undertak-
ings in Canadian science be organized as large, multidisciplinary,
mission-orienfed projects haviny as a goal the solufion of some
finportant economic or socicl preblem and in which all sectors of
the scientific community must participate on ae equal footing. This
report refers (o these inilintives as major programs.

Research and development will naturally play Jeading roles in these

major prograrns, but it always must be 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 envisagedd as
the principal instrument for the growth and development of Canadian science
and technology.

A most important, but by no means sole, reason for the major program
approach to organization is that it secks to provide a national focus for
efforts aimed at solving national problems. Ideally each program will give
cohesion to the efiorts of ali ievcis of governmeni, of indusiry and of ine
universities as they work towards a commion 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 piecemeal, the goals of society were those of the
individual, and the more government 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
efliciency in transportation, communications, energy supply, manufacturing,
distribution of food and goods, waste disposal, cte., society has closed in
upon itself. One man's effluent 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 life 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 piecemeal approaches. A total "systems
approach" may be essential.

Frequent references are made in many sections of this report to the
need for "a systems approach". The Science Council considers such an
approach to involve the systematic and rational1 analysis and design of an
object or policy, in which every possiblo effort is made to 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
aiomic energy. Public funding of research with an industrial payoff, particu-
larly when the payoffs are long-term or diffuse, has its justification in the
uncertaintics of research, the spreading of risk, and the capture of many and
various bencfits. The probabilitics of capturing and keeping to oneself the
benefits of one's own research improve with the size and diversity of one's
organization. Thus the largest science-based industrial corporations support
research laboratories of their own. The argument extends to society 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 use in the company in which the research was done.

For Canada major national programs are particularly desirable in rela-
tion to industry because they will result in the shaping and stimulation of
new industrial growth in directions determined by national needs 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 subsidiaries are leaders in doing R&D and applying new
technology but many merely operate branch plants, manufacturing familiar
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products for the Canadian market. Obviously in many cases industries of this
kind are very useful but it is hoped that well-conceived long-range major
programs will add to Canada's existing industiial base new industries which
Will have evolved through the findiny of unique new solutions to unique
Canadian problems. Past eyperience indicates that novel products of this
kind are quite likely to find muatkets 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 inust be of social or economic
Significance; jit must aim to advance sipnificanuy the current state of knowl-
edge, but in so doing the choice of objective must be influenced by the
opportunities afforded by present hnowledve; it must aim to exploit efficient-
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, @ number of criteria
can be established which must be nict.

(1) The objective selected for cach 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 inore generally 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 soluiion.
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 research and the opencndedness ofthe future must be clearly recognized. The programs should be
regarded as campaigns to open up new opportunitics. They shouldtherefore challenge technologies over a broad, varied and openfrontier rather than proceeding down a narrow and confining lane.
Skills, capabilities, and organizations will thus be brought intoexistence in readiness to exploit breakthroughs and inventions,made in Canada or elsewhere, in the most opportune ways. Par-ticular projects within the broad program areas should be chosenmore 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 supportingnew ideas through the complete cycle to practical innovation, butit must be mounted on a sufficiently Jaree financial scale that thevatious R&D groups formed to attack the special problems will beof above-critical or viab e size, and will have reasonable prospectsof 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 majorprogram to develop atomic energy for power generation wouldhave been premature in 1920, when there was no felt shortage of
power from hydro plants or coal, and before the necessary basicdiscoveries in nuclear physics had been made. Further, poten-the
tial innovative fertility of the program area must be considered,since the benef ts from the unexpected and unpredicted discoveriesand opporiunitices may well exceed the benefits from those out-comes that could be predicted at the

The major programs will flourish or perish depending on the level ofco-operation which is achieved in running them. All elements in the scientificcommunity-in government, industry and the universities-must be integrat-ed in cach program, efforts in diiferent laboratories must be co-ordinated anda truly multidisciplinary approach must be taken, for only when all theseelements are present will there be real progress towards the programobjectives.
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For cach major prosram which receives levels ofFederal funding it will be necessary {o designate or create a bodywhich will be made responsidic lor co-ordinating (he program, foractively promoting ike involvement of ell of the seientiGe com-
munity in ali phases of the program, frou initial planning throughto execuiton and for administering the federal sucport for theuniversity ang industris! compuncits of the
When the objective of a given major program is clearly the re-
sponsibility of a single depariment of the Federal Government, the



appropriate body could be a widely representative Advisory Com-
miltee, established to advise the Minister involved. In cases in
which the obice etyeau is of equal inferest to a number of deparfments,
a central sgency should be established to perform this co-ordinating
role.

These recommendations are developed more fully in Section 7.
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Section 7

SPEOIPIC 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, althougn not

always on the necessary scale, with the most effective organization or in the

best environment. A rational and systematic consideration of prioritics will
have the effect of strenethening the important programs of existing organiza-
tions, as well as co-ordinating or integrating their activities where necessary.
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 existing major program which
has been particularly successful and which has secured for Canada a promi-
nent position in the world market in this highly-competitive field. It is vital
that this program receive continuing generous support. The funire 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 ficid
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 paitly by present importance. The

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 fields of indisputable primary importance to Canada, in which it is very
likely that the need 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 proceed. The
list of the third group of program-areas should not be considered as exclu-
sive. Further, the limits of any progt : defined within the second or third

group of areas should not necessarii bound by the discussion in the

present report.

hin :firsi category itWU ALCS in
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Here, it must be pointed 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 Science 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 issucd under the title of "Science Secretariat
Special Study No. 1, Upper Atmosphere and 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
Govermmeni has since proposed the formation of a Depariuueni of Com-
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 need 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 research 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 concerned with upper atmosphere and space mivht 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 las conducted a study of water resources research

in Canada and published its findines in Science Council of Canada Report
No. 39, in which the Council recommends that water resources research be

organized as a major program,
Water resources research cahibits all the desirable characteristics of a

major program. It is mullidisciplinary, requiring the skills of hydrologists,
meteorologists, cnyineers, physicists, chemists, cconomists, social scientists
and Jife scientists and no doubt of other disciplines as the program takes

shape. It is mission-oriented, aimed at making efficient use of our water

resource, at the development of methods for mansying and controling water

pollution, and at the development of techniques for cilicient, minimuni-cost
design, construction, and cperation 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 economic significance may be

judged by the 1two 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 affect recreational focilitics 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 Committee on
Water Resources Research which has already been established to advise the
Minister of Energy, Mines and Resources. This committee should be broadly
representative of all sectors cl the economy, Federal and provincial public
services, universities and industry, and should reilect the range of disciplines
contributing to water resources research. The present terms of reference of
the National Advisory Committee on Water Resources Research call for it:

1. to provide continuing advice to the Minister of Energy, Mines and
Resources on needs and prioritics for research on water resources
in Canada, including water pollution 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 Science Council recommends that the mandate of the Committee be

expanded by requiring it
4. to provide continuing advice to the Minister of Energy, Mines and

R :-ources on the use and application of science to water resources
m.uagement 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 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 science to bear on water management. One
positive move recommended by the Council is the designation of the Nation-
al Advisory Committce 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
The second category of important fields referred to consists ofs

Transportation
Urban Development
Computer Applications, and
Sc entific 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 areas 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 o prepare Cdetailed proposals on organizational structures
and specific objectives for each of these programs, the Science Council iy
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

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 different from those
experienced elsewhere. The needs and expectations of a modern society
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 varicd 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 carlier, in the fiscal year 1958-59 it made up 5] 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 research is fragmented.
While different groups are involved in the development of specific picces of

hardware, few it any are looking at Canada's total needs.

A co-ordinated major prosram on transportation would aim at develop-
ing a rational, national system. Setting up such a system would involve
consideration of all of the necessary subsystems. of the inter-faces between

subsystems (c.g. what is the best way of linking an intcrurban passenger
airline service with an efficient urban transportation system?) and would

consider specific hardware development where the demands of the Canadian
situation indicate that such is necded.

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 efficiency and convenience
of transportation on a large scale basis through the implementation of a

major program in this field.

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 contribnied significanily io the decay of their city

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.

Gary

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 entrepreneurial 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 directly 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 evaluate the progress
of the entire program, but the central role 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 scientists 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 efficient
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 19-41 census was little more than 11.5 millions; in the
census of 1961 it had grown to 18.2 millions10 and it has been estimated
that the population will reach 21.5 millions by 1970. In 1961 some 70 per
cent of all Canadians Jived in urban areas 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 probiceins, 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 cities:

"The projected increase of some 5.8 million people in total urban popu-
lation by 1980 and more particularly the 60 per cent rise anticipated for
the larrest centres provides a broad measure of the urban growth problem
ahead. Clearly, however, it is a minimum measure only. Even if these major
cities were already tuncuioning medets of urban eliiciency and attractiveness,
growth cf this magnitude would itself involve substantial new investment aad
threaten severe strain and potential social cost. In reality, of course, there
has long been widespread concern ubout the mounting deficiencies of our
cities and the heavy backloes of essential improvements. Shortages and in-
adequacy of urban housing. tramic 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 backeround that our !arrer cities must face up to the
continuous pressures of accommodating and fulfilling the wide-ranging needs
of a further period of rapid expansion".

What are the demands which this growth will place upon Canada's
economy? In 1965 Canada devoted 19 per cent of her GNP, some 9.9 billion
dollars, to building and engineering construction, of which nearly 2.8 billion
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 engineering construction over
that period. This then is some measure, however inadequiute, of the magni-
tude of one of the tasks ahead, though it still gives no indication of the costs
of resolving the existing social problems of the cilies,
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An important cause of the social and physical decay in urban areas is

the great in city centres, which has induced the middle and high

income grouys to Inove oUt to suburban areas, thus further ageravating the

decay though the loss of tax dollars and Jeaving the poor trapped in slums.

This congestion hes emphasized other problems which reflect on the quality

of life within urban society--those of air pollution, noise, waste disposal,

urban transportation and trafic control, crime, the shortage of educational

and recreational facilities and so on, The fraqmented cffoits of the past to

alleviate our basic environmental problems have not been successful, simply

because the complex nature of the total human ecology requires a co-

ordinated appronch 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 {hat a systems spproach to community planning
and human environment, applying the techniques of science,

technolosy and the social sciences to the total ecology, be under-

talien as soon as possible, This right best be done through a

major program in this area.

To any observer 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 see what

solutions to various urban problems are adopted in the United States and

follow this lead-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 af 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 cities in the United States are so urgent and so

immediate that the United States has litle choice but to tackle the problems

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 larger 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.

tan ta ctan the urban decay and mnrect
at the pressure pe:

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 are 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 inCanada in order to improve them as places for people to live and work, andit is acknowledged that the practical solution of today's problems shouldserve as guide posts to the future. However, these efforts are often diffuseand 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 thecities and of all levels of government in Canada.

Obviously such a complex major program could only be carried outsuccessfully 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 FederalGovernment in particular, must take a leading rele in directing and financingthe 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 underthe Minister of Transpart to advise on early legislation, The Council hasoffered its assistance in mobilising the scientific community to participate inthe attack on Canada'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 ja guerre industriclle, la bataille centrale est celle des calculateurs
électroniques, dits ordinateurs".4

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 socicty, so the computer industry will play a major role inshaping the socicty of tomoirow. The cuimpuier is already 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 arisingout of the increasing flood of information, particularly scientific and techni-
cal, and its use in the storage, manipulation, and retrieval of data promisesbetter opportunity for mastcring 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 entrepreneurial initiative and to the pastfailure to turn successful research into successful innovation. Canada has
repeatedly demonstrated great competence in the design of digital computersbut 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 gencral purpose digital comput-ers, While the program well lead to the development of some peripher-al hardware necded for a particular application, or even to the developmentof 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 questionwhich niust 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 computersinto cducation end that it would meke available powerful computer systemsto individual users in scattered areas, providing them with facilities whose
cost they alone could not justify. This far-reaching question must be exam-
ined carefully and critically.

The combination of computers and the techniques of systems science
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 pust pressure has always been directed towards upgrading the qualityof the service being provided. The absence of the pressures of a competitivemarket lias meant that there has been little attention paid to the efficiencywith 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
SeIviccs.

The attempts to improve the quality of these services will naturallycontinue and the application of computers to medical diagnostics and to the
provision of educational aids both seem to be potentially rewarding,

It has earlier been emphasized that a basic requirement of modem
society is a highly developed information system, and this is one sphere
where computers have already made spectacular contributions. Th 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 computerizedtechniques in industry, but such a large undertaking should not proceed in arandom fashion. 'There must be concerted leadership, and the Federal Gov-ernment should seek to provide it. Second, the Federal Government itselfinvests Jarge sums annually in the purchase, rental and maintenance of
computers, cither for its own use or for use by the universities, and it mustbe concerned that this investment be wiscly used,

Scientific and Technological Aid to Developing Areas
Widespread poverty and hunger, the lot of the underprivileged millionsthroughout the world. demand that the developed nations of the world makea concerted cffort to better the conditions of life for all mankind. Failure to

respond could candemn the world to complete ruin and universal misery.
The scientific community in all nations must meet the challenge posedby the plight of the starving poor. Full use of the enormous growth potentialof the tropics, watering of arid lands, and on a less dramatic scale the

development of economically marginal or depressed areas in general, couldaid 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 ofcolonizing uninhabited regions, though they are less extreme. In each casethe objective is to develop a prosperous community in the absence of or
inadequate local supply of one or several of the necessities of economicallydeveloped life. The problem is in part social, but it depeiids in large part on
providing locally an adequate source of the mis<7ng factors or of developingeconomical transportation links with complementary recions, Science and
technology may contribute also to the intelligent choice and effective devel-
opment of specializations that will stimulate such regional economies. Somesuch areas exist in Canada. There are many more in the developing coun-ties, where the solution of population problems, the development of produc-tive economies and the reduction of tensions would be highly beneficial toCanada.

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
Jong run consists not in leading the poor to depend on free bread, but inteaching 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 theroot problem.

In the field of forcign aid, Canada has particular reasons for enlargingits activities and for bringing research and development to bear to improvetheir efficacy.
Canada has made a pledge to match the performance of other advancednations in contributing one per cent of national income to foreign aid. Thetotal net flow of official 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 throuch the 1970s, the annual financial flow to forcign
aid may exceed : VO milion by 1978. Such a magnitude of financial
allocation justifies a significant expenditure for research and development
related to the problem which the forcign aid is trying to solve.

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

Canada, through its forcien policy, Is finding its own role to play in
world affairs. As an intermediate power without imperial desion, Canada
can often play 2 more eficctive 1ole in assisting the 1 less developed countries
than can the larger powers, whose motives are suspect or whose freedom to
act is compromised by their involvement in complicated manoeuvres for
political powcr.

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 inost by biinging 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 field 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 selected will necessarily be small. However, having
chosen ann area, Canada should offer to share ajl her scientific and technolog-
ical expertise. The program should set about improving education to create
the infrastructure for a developed cconomy. It should set about establishing
efficient industry to capitalize on whatever resources offer most advantage to
the nation being helped, and to employ those being educated-an education
alone docs noi fill empty stomachs. Ti must emphasize deveionments 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 sect 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

Sctting 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 continuing program of investigating problems, highlighting
objectives and initiating new action.

Once the first programs are successfully Jaunched 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 Jand to the North sparsely
populated. Jf this vast area is to be developed and its resources fully tapped,
much more has to be dome. 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 area is enriched.

The Development of Energy Sources

Low cost energy is a fundamental requirement of this industrial age. To
obtain it, Canada has made substantial investments in the exploitation of

hydro-electric power and has become one of the world's leaders in the

development of nucicar power. A major program would seck 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 emerging technologies such as those associated with

power reactor 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 sining. 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,
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Oceanography, and Marine and Undersea Technology
Canada has thousands of miles of coastline, touching on three occans,

and the resourees 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.

Weather Prediction, Modification and Control
To the wheat farmer on the Prairies who sees his crop ravaged by hail

and to the municipal treasurer who secs Canada's citics 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 {o 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
three categorics prescnted. These are Pollution and Materials Science.
Research sccking the causes of and cures 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 Matcrials 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 altempis to organize major programs, oic must be made to
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, Fisherics 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 sce the extent to which it requires support to
develop as a successful and expanding major program.

o >
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Section 8

Ca VE

A perennial esse of concern in Canadian science has been the "short-
age of qualified manpower'. Llowever, this concern in general has not

distinguished between a "shortage in the manpower which would permit
every organizndion to embark on all of the programs of interest to itv? and the
much more serious problem of a "shortage in the manpower required to
tackle all of the problems which Canada must solve".

The Science Seeretariat has conducted a study? of the expected supply
of scientists and engineers in Canada up to 1978. The starting point was the
data available up to 1962 and an estimate was then made of the net annual
input from university graduations, from the upgrading of people 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 littke more than 304.000 in 1978. In gross numbers
this supply scems entirely adequate to meet the needs of the major prograins
which are recommended.

However, one important limitation on the usefulness of this projection
docs exist in that the study gives no information on the supply within specific
disciplines and cases are already known where supply and demand are

TF chartan. co came a cciniines then im aavief:

situation where total numbers appear adequate, there must be oversupplies
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 creating the scientifically stimulatingenvironment which will attract and retain the relatively small percentage oftop-Icvel people-the scientists and engineers, the managers and entrepre-neurs, who can lead, perform and link up Canada's efforts in rescarch,development and innovation-for they make up the nucleus around whicha sophisticated and dynamic scientific or technological enterprise can develop.

t
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Section 9

eoRES
In the preeceding sections of this report 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 iniportant 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 estimates for cach project within the program, compute an agere-
gate annual cost. The major programs being recommended are in gencral in
too carly a stage of organization to pc: mit ihis 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 searching fer some quantitative economic
theory which would relate the level of investment in RED to some corre-
sponding rate of economic growth. Vhe 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 ordorly progression starting from any
given program of R&D. As indicated earlier, 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 However the Council could find no

of: > 2good reason 1 ii bean amarBEER Ci
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 carried out to see what the results of
particular policy decisions, if made now, would be within the next decade.
The first of these!®, carried 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 case turn out to be valid. While
they provide interesting pictures of a "surprise-free" future they do not give
prescriptions for desirable, adequate or necessary 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 '"oudget 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 cautious and will be surpassed. The justification for
these foreseen increases in expenditure will come in large 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
iat total capeudiiuies on ihe major progiamis UG Aewill b high, is to

be expected that expenditures on these activities will constitute a growing
share of the Gross National Product.

1

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 scientilic programs, duc to the
increased sophistication of the cquipment used, are of much concern to
all organizations which support research and development. The "sophistica-
tion factor" has been the subject of studics in the United Kingdom and
the United States; the Science Secretariat 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 effort 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 Jine 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 missicn-oriented agencies should be wary of applying across
the board cuts in efforts to reduced expenditures, but rather should decide
which programs are most vital to the objectives of their organizations
and recognize the need 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 extension of this principle
leads to consideration of the fate of new, proposed program in days of
financial strineency. When decisions are made on the programs to receive the

funding aveilzble, the importance of all programs, new and old, must be
considered. The expediency of adopting the attitude that "no mew 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 priorities of the tasks assigned to it.

53



APPENDIX.
FAYE TPR AND NOTES

1 Science Council of Canada, First Annual Report (Ottawa: Qucen's
Printer, June 1967) page 19.

2 Special Study No. 6, Background Studies in Science Policy: Projections
of R&D Manpower and Expenditure (being published as a companion
document to this report).

8 See Keesing, Lhe Journal of Political Economy, 73, 38 (1967) or
Gruber, Mebta and Vernon, rhid., 75, 20 (1967).

4 Kaliski, ibid., 75, No. 5, page 761 (1967), "The R&D Factor in
US. 'Trade, a comment".

5 The first five of the "elements" are the economic goals for Canada
postulated bythe Economic Council. See Economic Council of Canada,
First Annual Review (Ottawa: Queen's Printer, December 1964,
$3.50), page 1.

6 Figure 1 and Table 1 are derived from data taken from DBS, DOI and
NRC and other sources in an exercise undertaken by M. Eliesen of DOI
and G. T. McColm of the Science Secretariat. The figures for the R&D
expenditures in universities were arrived at by estimates based on NRC
publication No. 9196 and other material. Those for industry include an
estimate for intramural research not regularly reported.

7 Table 2 is t ake rr fr document "Statistical Data on Industrial R&D
in Canada", by J. L. Orr, presented to the Science Council by the

Department of Industry in March, 1967. The comparison with the
United States is taken from the same source.

8 A. M. Weinberg, "The philosophy and practice of national science

policy", in Decision Making in National Science Policy A Ciba Foun-
dation and Science of Science Foundation Symposium, edited by de

Reuck, Goldsmith and Knight: J. A. Churchill Ltd., London, 1968.
® Science Council of Canada, Report No. 3, A Major Program of Water
Resources Research in Canada (Ottawa: Qucen's Printer, Sept. 1968,
75 cents).

10 Dominion Bureau of Statistic, Canada Year Book, 1966 (Ottawa:
Qucen's Printer, 1966, $5.00) pages 177 and 188.

11 OECD Observer, No. 24, October 1966, page 20.
12 conomic Council of Canada, Fourth Annual Review (Ottawa: Queen's

Printer, 1967, $2.75), page 191.

55



13

14

15

16

17

18

56

DBS, Canada Year Book, 1967, op. cit., pages 713 and 715.

Le défi américain, by J. J. Servan-Schreiber (Denoél, 1967), page 151.

Special Study No. 6, Paper 1, "The projected supply of scientists and
engineers in Canada". (In press).

Special Study No. 4, The Proposal for an Intense Neutron Generator,
Scientific and Economic Evaluation (Ottawa: Queen's Printer, 1967,
$2.00).

Special Study No. 6, Paper 2, "Gross Expenditures on R&D in Canada
projected to 1978". (In press).
Ibid., Paper 3, "The Inflation-Sophistication Factor".


