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FOREIGN AID AND U.S. EXPORTS: A STATISTICAL ANALYSIS

Two factors affect the volume of U.S. exports to less developed
countries. The first is the availability of convertible foreign exchange,
and the second is the local preference for U.S. goods as opposed to those
from other foreign sqﬁrces. Foreign aid may provide funds with which
imports from the U.S. may be purchascd. Foreign ald may also consist of
U.S. commodities rather than U.S. dollars and thus contribute directly to
the flow of U.S. exports. In either of these two cases a part of the aid-
financed commodities may supplant U.S. commercial exports which the
importing country would wish to buy even in the absence of foreign aid.

If this should be true, the net increases in exports resulting from the
aid program may be less than the gross value of the commodities directly
furnished by the program. It may also happen that repayments of past
foreign assistance loans decrease the amourit of available foreign currency
and lead to a reduction of imports from the U.S,

On the positive side, aid funds not directly used for U.S. exports
will either find their way back to the U.S. as payments for U.S. goods or
services (either from the original country or via trade with third
coﬁntries) or will serve to increase gold or dollar reserves, mostly in
the more developed countries. The net effect of these respending effects
will probably be a further increase in U.S. exports, but it is also possible
that leakage into foreign reserves can be a severe drain on U.S. dollars.
Aid provided to individual countrigs will also increase the appetite for

U.S. goods through both a demonstration and an income effect. The
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demonstration effect grows out of the acquaintance of country nationals
with U.S. products, both as they are provided to the country as part of

the assistance program and as they are demonstrated to foreign nationals
being trained in the United States. The income effect reflects the greater
demand for imports as poorer nations develop and as standards of living
increase. This increased demand is probably quite generalized and does
not necessarily work in the favor of the U.S. as opposed to other export-
ing countries. Nevertheless it may be one of the principal reasons why
U.S. exports, as well as those from other countries, are increasing to the
less developed portions of the world.

In untangling the various factors influencing U.S. exports, three

questions emerge which are largely of a quantitative and statistical nature.

a) What portion of untied aid dollars return to the U.S. as
demand for U.S. exports? (This may be referred to as the
"respending effect" of U.S. aid dollars.)

b) To what extent do aid-financed exports tend to supplant com-
mercial exports in local markets? (This may be called the
"substitution effect" of U.S. foreign assistance.)

c) To what extent can we count on the process of economic growth
itself to generate future demand for U.S. exports?

The remainder of this paper will discuss various answers to these

questions. Part I presents evidence on the relationship between U.S. ex-
ports and an importing country's average income. Part II compares changes

between 1957-58 and 1961-62 in various categories of U.S. exports and U.S.
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aid. In part III, we investigate the effect on exports of foreign currency
availability, and in parts IV and V these statistical results are tested
against a hypothetically constructed "substitution-respending” model and
against a parallel statistical analysis performed by Lawrence Lynn of Yale
University. Part VI discusses a number of conclusions derived from the
earlier analyses, extends the resilts to include third-country respending
effects, and estimate the net true effect of tying on the A.I.D.'s fiscal
1964 expenditures. The major conclusions and results of the study are

summarized in part VII.

I.

Of the three questions posed above, the one on the effect of
economic growth on U.S. exports is perhaps easiest to answer. We know
that in 1962 the U.S. exports to the United Kingdom came to $20 per inhab-
itant and those to Japan amounted to $15 per inhabitant. In Greece, on
the other hand, which has been developing successfully but whose per
capita GNP was only about $450, U.S. exports were only $8 per inhabitant.
In India, which aside from its low income (about $80 GNP per person) is a
fairly good market for U.S. goods, 1962 U.S. exports came to only $1.50
per person.

These results may be generalized by finding a mathematical rela-
tionship between U.S. exports per inhabitant and a country's Gross National
Product per inhabitant. This has been done using a sample of 50 counfries
who averaged $5 millions or more of net U.S. foreign economic assistance

in 1960 and 1961. The sample was drawn from recipients of major U.S.
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Government foreign assistance listed in the Statistical Abstract of the

U.S., 1962, pp. 865-867, and forms the basis for most of the analytical

work reported in this paper. It includes such countries as Austria, Spain,

Poland, Yugoslavia, Hong Kong, and Japan, but excludes because of data

limitations four other principal aid-receiving countries: Congo (Leopold-

ville), Nepal, Ryukyu Islands, and Trust Territory of the Pacific Islands,

A 1list of the fifty "principal aid-receiving" countries included in the

sample is given in the notes to Table 1.

The variables used in this part of the study were the following:

E.
i

Ec.
i

Exports of domestic commodities, including Special Category,
from the U.S. to country i, in millions of dollars at
prices f.o.b. U.S. (Source: U.S. Census Bureau unpublished,
classified ledgers.)

Commercial exports, including Special Category items, from
U.S. to country i, defined as equal to total exports (Ei)
minus Exports directly financed under economic assistance
programs (Ea,) and minus goods transferred under military
grants (Em, )+ in millions of dollars (Source: A.I.D.,
Statistics™and Reports Division, unpublished worksheets
for Ea,; and U.S. Burecau of the Census, classified unpub-
lishedlledgers for Emi)

It may be noted that "economic assistance programs"
throughout this study generally include A.I.D. and
predecessor agencies, the Food for Peace (PL-480) pro-
grams, Export-Import Bank credits (net of reimburse-

ments by private participants), and other major programs
such as Peace Corps, Interamerican Highway construction,etc.

Population of country i, in millions (A.I.D. estimates)

Gross national product of country i in 1961 prices, con-~
verted to U.S. dollars at the 1961 official or other
effective exchange rate, in millions of dollars (Source:
A.I.D., Statistics and Reports Division, Economic Data
Books, first half of 1963)
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D': Dummy variable taking value of 10 if country i belongs to
region r and taking value of zero otherwise.
r:t 1, if region is Near East and South Asia (NESA)
2, if region is Africa
3, if region is Europe
4, if region is Latin America
5, if region is Far East

(For countries included in each region, see footnote a
to Table 1)

The variables were fitted to a log-linear rclationship using
ordinary least-squares. Both exports and GNP were deflated by dividing by
population. The dependent variables used were thus Ei/Pi and Eci/Pi'

Structural coefficients found for the average of 1957 and 1958 were:

(1) 1og E,/P, = =2.321 + 1.469 log Y,/P, + d_ log Di (R = .615)
VT Ty Gap o YT S

where d = =.222 for r =1 (NESA)
r o (.182)
= «,117 for r =2 (Africa)
v (.208)
= -.527 forr =3 (Europe)
(.283)
= +.137 for r - 4 (Latin America)

(2) log Ec,/P, = =3.178 + 1.66l log Y. /P, + d" log D (% = .658)
i1 Usta)  (L254) i i

where d = =.173 for r =1 (NESA)
To(.24)
= 4,096 for r =2 (Africa)
(.244)
= .66 for r=3 (Europe)
(.330)
= +.455 for r = 4 (Latin America)

(.215)
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The numbers in parentheses represent standard errors of each
coefficient; ﬁg represents the coefficient of multiple determination, cor-
rected for degrees of freedom. The regional coefficients (dr) differ
significantly from the general constant term (-2.321 and -3.178, respective-
1y, in equations 1 and 2) only in the casc of Europe (both equations) and
Latin America (equation 2, only). Nevertheless, the introduction of these
regional variables improves the goodness of fit appreciably: if regional
differences are not allowed for the coefficients of multiple determination
drop to .544 for equation (1) and .490 for equation (2). The coefficient
pertaining to the per capita GNP variable, Yi/Pi’ is highly significant.
The coefficients of multiple determination (which correspond to the portion
of variance &n the dependent variables, log Ei/Pi and log Eci/Pi’ which is
associated with per capita GNP and the country's particular region) are
respectable for size-deflated equations of this type. The coefficients
nevertheless suggest that a considerable portion of the variation in per
capita exports (35 to 4% of the total) is apparently not associated with
per capita income or with broad regional characteristics.

Understanding of these two equations may be improved by rewriting

them as follows:

Q" E/ (Yi>1'u69

1Y) B /P, = (F ,

171 7R, ar
Y.1 1.664

(21) Eci/Pi = (gr) 4
1 T
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The exponents of (Yi/Pi) correspond to income elasticities as conventlonally
measured. (Thus the exponent 1.469 signifies that for a per capita GNP
change of 10% in any region, U.S. exports per inhabitant of that region
should increase by about 15%, or more precisely, by 14,7%.) The coeffi-
cients, d;, indicate the relative importance of the various reglons to

U.S. exports, expressed in terms of U.S. exports per inhabitant of the
region. The values of these regional coefficients for each of these latter

two equations are:

valug of d;
Total U.S. Exports Commercial U.S.
Region per Inhabitant Exports per In-
(eg, 1') _habitant (eq.2')

Near East and South Asia .00286 .00045
Africa .00365 .00083
Europe .00142 .00014
Latin America .00655 .00189
Far East .00478 .00066

These regional coefficients state that, if it were not for differ-
ences in per capita gross national product, one might expect that U.S.
exports to Latin America would be more than four times as great, per in-
habitant, than U.S. exports to Europe. The differences among regions
appear to be even greater when commercial U.S. exports alone are considered.
The statistical results reported above are consistent with some
of the observed changes in U.S. exports in recent years. The income elas-

ticities found, for example, are similar to those determined by other
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observers for total imports by the less developed countries.1 This would

indicate that, other things equal, U.S. exports to these countries should

increase about as ra:pidly as do the exports from other developed nations.

This indeed appears to have happened between 1957-58 and 1961-62 in three

of the five regional groups of countries. U.S. commercial exports failed

to hold their own, however, in the six African countries and the seventeen
Latin American countries included in our sample.

The results reported here are not consistent with an earlier study
by Hollis Chenery in which the introduction of an additional explanatory
variable, importing country population, significantly improved the
goodness-of-fit and reduced the per capita income elasticity to close to
1.0.2 For our 50-country sample, Professor Chenery's model, with a per
capita income elasticity of .987, gives a 1961-62 estimate of total im-
ports from all sources that is about 89per cent of the total derived from
use of equation (2), above, which has a per capita income elasticity of 1.66.
When the equations are transformed to represent relative change between
year % and base year o, and 1961-62 estimates are derived using these

formulas and 1957-58 actuals (all imports being expressed in constant

lA recent U.N. estimate has suggested that income elasticities for dif.
ferent classes of imports by the developing countries range from .35 to 1.85,
with an implied average for all imports of 1.28. The implicit income elas-
ticity for the manufactured commodity portion of this total is 1.21. (See
United Nations, Department of Economic and Social Affairs, World Economic
Survey, 1962, Part I: "The Developing Countries in World Trade," p.g. The
implied elasticities are derived from ibid., Table 1-6, lines 1,3, and 3b.)
Gross income elasticities implied by the per capita elasticities found above
(1.47 to 1.66) would be about 1.25 to 1.36, assuming a population growth rate
of 2.3 per cent and an annual GNP rate of growth of 5 per cent.

2Hollis B. Chenery, "Patterns of Industrial Growth," American Economic Review,
v. L, no. U4(September 1960), 631-639, esp. p. 634, Table L.



-9 -

_prices), the following resilts are obtained:

Actual Percentage Difference Between
Total Imports Estimated and Actual Totals
1961-62 Chenery Eq. Eq,
(1958 prices) model (2) (1)
49-country total® $27,121 m. 6.0 +5.7%  +2.8%
Total, excl. Venezuela 26,251 -9.3 +2.6 -0.2
Total, excl. Venszuela
and Japan 21,591 -10.5 -2.8 =5.5

8powritten as: Et/Eo = (1 + p)“(l"")(l + g)”’d

where E = imports by country i
p = annual population growth rate of country i
g

annual rate of increase in per capita GNP of country i

population exponent found by Chenery (-.281)

[¢]
1]

per capita income elasticity found by Chenery (.987)

o8
it

o0 = annual average, 1957-58
t = annual average, 1961-62
n = 4 (number of years between 1957-58 and 1961-62)

Ppeuritten as: Et/Eo = (1 +p)Q + g)1‘66"

CRewritten as: Et/Eo = (1+ p)"(Q + g)l‘%“

(The per capita income elasticity used in this case, 1.46, was
derived not from total U.S. exports but from total U.S. exports
minus military grant transfers. It differs slightly from that
shown above for equation 1.)

dPoland was excluded from the test because of lack of comparable
GNP data.

(The estimates for 1961-62 were in fact derived from regional averages of
the variables rather than from country detail and may have a slight downward

bias of perhaps l-2 per cent.)
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The Chenery model tends to underestimate the increase which took
place between 1957-58 and 1961-62, and this underestimation increases
when Venezuela is excluded. The other two models overstate the increase
for the sample as a whole, come close to the actuals when Venezuela 1s
omitted, and fall below actual increases when both Venezuela and Japan
are excluded from the sample. (Imports to Venezuela fell sharply between
1957-58 and 1961-62, apparently as a result of decreased U.S. private in-
veatment in the oil industry; Japan's lmports increased rapidly during the
period, but not as rapidly as would be implied by a per capita income
elasticity of 1.46 or 1.66.)

It should be noted that neither model was derived from precisely
the sample data upon which this test was made. Professor Chenery derived
his statistical findings from a 63-country sample, included many of the
wealthier countries, and imports for the period 1952-54. The results from
the current study are based upon U.S. exports only. It is also worthy of
note than neither the Chenery model nor the one derived in this study from
the actual data do well in predicting 1961-62 U.S. commercial exports,
given actual 1957-58 U.S. commercial exports. Both models do moderately
well in Africa, the Far East excluding Japan, and the Near East and South
Asia. Both models, however, underestimate by large amounts the increase
in exports to Europe and overestimate by large amounts the increases to
Venezuela and to other Latin American countries. The Chenery model under-
estimates the 1961-62 level of exports to Japan by 12 per cent, and

equation (2) overestimates the same figure by 17 per cent.
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It appears that other variables are at work which influence a
country's imports in addition to per capita income, regional location
and (in the case of the Chenery model) country size. Some of these
additional variables, namely those representing forelgn currency and
other resource variability, are examined in part II (see especially
Table 2). In part III these new variables are formally incorporated

into a statistical model.

II.

A partisl understanding of the relation between aid and U.S.
exports may be obtained by comparing observed changes in aid and exports
over time. If, for a particular region, the absolute increase in aid-
financed exports is larger than the absolute increase in total U.S. ex-
ports, then it is fairly certain that there has been a net loss of U.S.
commercial markets. If total U.S. exports increase more than do aid-
financed exports but less than the change in total aid, then it is at
least possible that there has been a net loss in U.S. commercial markets.
(This is because some of the apparent increase in U.S. exports, over and
above that attributable to direct aid-financing, may be indirectly related
to increases in the non-commodity portion of aid.) If, however, total U.S.
exports increase more than does total U.S. aid, the conclusion must be that
while some commercial markets iay have been lost to aid-financed goods, on
balance there must have been an absolute gain in strictly commercial U.S.

exportg. Finally, if the ratio of U.S. "commercial" exports (that 1is,
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those exports not directly traceable to aid-financed, U.S. procurement)
to a country or a region's imports from the whole world is constant or is
rising, there is evidence that U.5. commercial exports are successfully
maintaining or increasing thelr share ofkloqal markets.
The evidence for the years 1957-58 to 1961-62 is presented in
Table 1 and summarized below for the 50 principal aid-receiving countries

examined in this study:

Increase in U.S. Exports Increase in

Country or Region Total, excl. A?d- Commer- giiitﬁ:;-aid
military financed gcial _

Near East & South Asia +$597 m. +$48lh m,  +$113 m,  +$623 m.
Africa +87 +87 0 #1147
Europe +68 -88 +156 -105
Japan +614 -7 +685 -19
Other Far East +113 -3 +116 164

Subtotal, ex. L.A. #1510 +09 101" 52
Latin America -435 +158 -593 +267
50-country total +1075* +567 +508* +749

Source: Table 1

*

Includes some Special Category items not included in

the regional subtotals because of security classifi-

cation reasons.
This sumary shows that in the 33 countries outside of Latin America,
total U.S. merchandise exports (excluding goods transferred under military
grants) increased by an absolute amount that was over three times as great

as the increase in U.S. non-military assistance. In Africa, however, it

appeared that almost all of the increase in U.S. exports resulted from an
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increase in aid-financed goods; in the Near East and South Asia, about 81%
of the total increase could perhaps be attributed to aid-financed goods
while it was possible that some portion of the remain;ng increase may have
indirectly resulted from increases in non-commodity férms of U.S, assist.
ance. In Latin America, total U.S. exports fell by over $400 millions in
spite of the fact that aid-financed commodities increased by $158 millions
and ‘otal economic aid by $267 millions. For the 50 countries as a group,
+he increase in total U.S. exports was about 90 per ceni larger than aid-

financed exports alone.

The big gains in U.S. commerc:al exports occurred in the Far Fast

!

(particularly Japan), the four European countries included (lustr.a,
Poland, Spain, and Yugoslavia), and to a lesscr exiunt tae ear Fast end
South dsia. U.5. commercial exportis, 43 definxd ner:, !onb g round relative
to those of other nations in Africa. They suffered an atsoirir valse lory
in Latin America at that same time tihat exports from other countries to
Latin America were increasing.

A number of further points, howaver, should be considerad. %he
first is the extent to which some commercial exports may in fact have been
indirectly financed by non-commodity U.$. aid. FEvidence presented later
on suggests that while in woo: iggioss there was indirect aid {inaneing
of commercial exports, only in ise case of Japan could part of the jngcrease
in commercial exports between 1957-5C and 1961-62 be attributed to this

indirect aid-financing. The analysis suggests that, if anything, this in-

direct financing effect decreased on the average between the two years, and
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that the "true"™ increase in U.S. commercial exports was therefore greater
than that shown in Table 1. A possible regional expression of this
phenomenon is shown below. (The corollary of this last point, of course,
is that if the "true" increase in commercial exports has exceeded the
apparent increase, then the "true" increase in aid-financed commodities

can not have been as large as that shown by the observed data.)

Change in Commercial U.S. Exports
1957-58 to 1961-62 (annual averages)

Country or Region Apparent Change Change in Indi- "True" Change

from Table 1 rect Financing in Commercial

through Aid Exports .

Near East & South Asia +$11.3 . -$45 m. +$158 m,

Africa 0 -3 +3
Europe +156 +2 +154
Japan +685 +10 +675
Other Far East +116 -10 +126
Subtotal (33 countries) +1101 -46 +1147
Latin America -593 +6 -599
50-country total +508 -40 +548

Source: Table 1 and Table 4. The difference between
columns (3) and (6) in the latter table measures the
extent to which commercial exports were indirectly
financed by aid.
The second point has to do with whether commodities financed by
Export-Import Bank loans should be treated as "aid-financed" or "commercial®
U.S. exports. They are treated as aid-financed goods in this study, fol-~

lowing current Department of Commerce definition of "major U.S. Government
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foreign assistance."3 The effect of treating Export-Import financed
commodities altesrnatively as normal commercial exports may be judged from
Table 1: since Export-import Bank loans increased between the two pairs

of years, including them in the commercial category would further increase
the amount by which the change in total U.S. exports exceeded the change
hoth in ald-financed exports and in gross economic assistance.

A third point concerns the extent to which the observed results
may be influenced by the inclusion of Japan as a "prineipal aid-receiving
country.” Although U.S. Government economic assistance to Japan averaged
almost $30 millions a year (net) from 1958 through 196L“; mach of this was
in the form of Export-Import Bank loans. The treatment of these loans not
as government assistance but as commercial transactions would remove Japan
from the list of principal aid-receiving countries. The effect of this
change can be determined from Table 1l: since Japan was responsible for
much of the gain in "commercial" U.S5. exports during the period under re-
view, its exclusion would mean that for the sample as a whole the increase
in U.S. non-military commodity exports would be only $461 millions con-
trasted to increases in aid-financed exports (not including Export-Import)
of $536 millions. It would still remain true, however, that almost all of
the apparent net loss in commercial markets occurred in Latin America.

For the 32 countries outside of Latin America and excluding Japan, commodity

3U.S. Department of Commerce, Office of Business Economics, Balance of

Payments Division, Foreign Grants and Credits of the United States by the
United States Government, quarterly report.

"U.S. Bureau of the Census, Statistical Abstract of the United States,
1963, Washington, D.C., 1963, p. 862.
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exports other than military increased by $896 millions while aid-financed
commodities increased by only $480 millions (or by $324 millions if Ex-Im
Sank- e nes . courodities are included under commercial transactions).

(Cno reason for not excluding Japan from a study of this nature is
that Japan is a major trelin: portner of many of the principal aid-receiving
countries. U.S. exports to Japan, thercfore, will reflect some "respending"
effects occurring in Japan but attributable indirectly to U.S. aid expend-
itures in countries which trade with Japan. It is of course difficult to
separate these aid-originating effects from other factors leading to
changes in Japan's imports from the U.S5.)

The final point concerns the extent to which the results of Table 1
arc affected by changes not directly reclated to a country's receipts of
U.S. aid. The statistical analysis ) peried cariior oo otoa, Forexampr,
that at one particular point in tine, :uch (perhaps onc-1a1f) of inter-
country variation in per capita U.S. imports was associated with differ-
ences in income levels and that a smaller amount (perhaps 15 per cent) was
associated with certain, unspecified regional peculiarities. It is quite
likely that over a short period such as the six years under consideration,
however, regional differences related to variations in foreign exchange
availability may be of relatively greater importance in "explaining"

changes in U.S. exports.

Some variations in foreign exchange availability result from changes
in aid receipts; others, from export earnings, funds transferred by private

overseas investors, local expenditures by U.S. military forces, changes in
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the country's gold and dollar reserves, etc. Many of these changes
oceurring between 1957-58 and 1961-62 have been shown for the 50 principal
aild-receiving countries in Table 2. ‘ilot shown, however, are changes
originating in non-U.S. sources except those from export earnings, net
expenditures of three multilateral organizations - the IBRD, IDA, and the
Inter-American Development Bank - and changes in a country's reserves,
where known.)

The table indicates that foreign currency availability, to the
extent that it has been possible to measure it, increased in every region.
The increase in Latin America, however, was very small, and there was an
actual loss in cniuins from U.S. sources, It is perhaps suggestive that
the drop in U.S. commerci;i merchandise exports to Latin imerica ($593
millions from Table 1) was roughly comparable to the drop in foreign cur-
rency available from U.S. sources during this period ($439 millions from
Table 2). In Africa, on the other hand, the rather substantial increase
in revenue from U.S. sources appeared to have had little or no favorable

impact on U.S. commercial exports.

III.

Table 2 appears to confirm the possibility that some or all of
the short term changes in U.S. exports may be linked to changes in foreign
currency availability, although it is not immediately apparent to what
extent changes in per capita income or other behavioral variables also

may be important explanatory factors. A second statistical model was
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therefore developed which explicitly related export changes to changes in

foreign currency (or equivalent foreign resource) availability. The

model chosen was a simple linear one of the general formb:

1 oy _ 1 0
(3) (Bf -E)=a+ by (Fji - Fji)
total U.S. commodity exports, including Special
Category items, in millions of current year dol=-
lars, shipped to country i

where E,
i

F.i foreign currency or resource of type j available
J to country i in millions of current U.S. dollars

superscripts o and 1 refer, respectively, to annual averages
for the years 1957-58 and 1961-62

a, b, = structural coefficients estimated from the
statistical analysis

The various types of foreign currencies or resources (Fji) included in the

analysis and the special symbols employed for each specific type were:

5Attempts were also made to relate two-year average U.S. exports to
various types of foreign resource availability,

F =a+ b.FF.,
i Jj i1
and to relate proportional change in U.S. exports to country i to propor-
tional ch%nge in foreignlresources,
0 o

(5) E,/E, =a+ bj(Fji/Fji).
Various experiments with equation (4) were unsuccessful because of the strong
relationship in any particular year between imports, income levels, and other
behavioral characteristics. A number of attempts were made to combine be-
havioral characteristics and foreign resource variables in the model, but
different models gave results which were quite inconsistent with one another.
(Laurence E. Lynn, a Yale PhD student, solved the problem in a quite satisfac-
tory manner by introducing various measures of the U.S. historical share of a
country's market as explanatory variables. Lynn's results, as reported in an
unpublished document prepared for A.I.D., "U.S. Foreign Economic Assistance and
the Balance of Payments, 1954-1962" (mimeographed, December 1963), will be dis-
cussed below.) The proportional change model (equation 5) failed to explain
more than a very small amount of thc change in U.S. exports between 1957-58
and 1961-02.

(4) E where t denotes either 1957-58 or 1961-62,
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(A1) values are millions of current year U.S. dollars.)

A,

iu

io

ul

ul

‘oL 1.5, cconomic assistance from all major programs (including
Aol.D., PL-480, and Export-TImport Bank loans of all types),
(U.S. Department of Commerce, Statistical Abstract of the

United States, 1963, pp. 861-863).
Commodity exports to U.S. from country i, (A.I.D., Statistics

and Reports Division, Country Economic Data Books).

Commodity exports to all other countries, excluding U.S., from
country i (same source as Xiu)'

Direct, long-term private U.S. investment (net) in country i,
including reinvested earnings, where country detail was avail-
able, (U.S. Department of Commerce, Office of Business

Economics, Survey of Current Business, August 1963 and earlier

issues; and records. Country detail not available for Afghan-

istan, Iran, Israel, Jordan, Lebanon and Syria.)

Net financial flows, short and long term, from U.S. to

country i, where available, including:

a) changes in short-term liabiliticu Lo fcreigners, repcerted
Ly banks and non-financial institutions

b) changes in short-term claims on vorcr:ncis, rcported by
banks and non-financial institutions

c) changes in long-term banking claims on foreigners (this
was Lhe item most often not available)

d) net transactions by foreigners in long-icrm domestic and

foreign securities (not including common stocks)



n

(Treasury Bulletin, July 1963 and August 1963; and Federal
Reserve Board, "International Finance," Supplement to Banking
and Monetary Statistics, Section 15, March 1962, Tables 1, i,
M, Y oand )

M, = Military cxpenditures by U.S. in country i, including off-
shore expenditures under Military Assistance Program (Depart.-
ment of Nefense, “U.5. Defense Expenditures Entering the
International Balance of Payments," OASD (Comptroler) IEPD,

29 July 1963, classified; and records. Calendar year data
were used for 1957-58 and fiscal year averages for 1961-62.
Country detail not available for American Republics.)

l-im.I - Commodities transferred from U.S. Lo counlry i nnder wilitary
assistance grants (U.S. Bureau of the Census, classified ledgers;
includes both Special Category and non-security Lype comnoditiss).

0, = Expenditures (net of the country's own capital subseriplion.)
in country i by the following multilateral organizations:
I.B.R.D., International Development Association, and Inter-
American Development Bank (Year-end statements of credits and
subscriplions, often from the Annual Ruporis of these
organizations).

R. = Increase or decrease in reserves of gold and forecign exchange
by country i (A.I.D., Statistics and Reports Division, Country

Economic Data Books).
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The analysis was madc using change in both E, (total U.S. exports)
and Eci (total commercial, or non-aid-financed exports) as dependent
variables. Both of these variables were defined earlier. Also, at one
time or another during the analysi:i, i ““liowioe combinations of variables
were employed:

.‘31‘-‘1,. LTy

SI, =1 . + I

i ul ui
S, =8M, +SI, +A, +X, +X +R,
i i i i iu io i
Afi = Ai - Ea.1 (where Eai = U.S. exports directly financed
by U.S. economic assistance as defined earlier)
4.
S, =S - Em, - Ea,
1 1 1 1
The most useful statistical resulis of the arnalysis are given

below. The coefficients found for each independent variable are listed
ipcetly under ihe symbol for that variable, and the standard errors are
shown in parcntheses. T7The symbol‘és denotes the change in average

annual values of the variable betwcen 1957-58 and 1961-02.

TABLE 3
Fqua- Depend- Inter- Independent Variables
tion +~nt Var- | copl, . - e
see. dgde a0y AT Al ok, oX, Al afy a0 Al
3.1 Hi LG 9,90 .591  .803 -.411 ,220 .818 .0u0
' (6.28) (.105)(.188)(.709)(.031) (.074)(.192)

3.2 A E, .8754.82 634 .778 -.079 .205 .013 .795 .15L .789 .076
(7.15)  (.127)(.194)(.824)(.043)(.062)(.081)(.226X,782)(.113)

3.3 <\ ve. 899 5.55  -.085 -1.127 .226 .838 ..027
(5.68) (.098) (.657)(.028) (.070)(.182)
3.4 4N ke, .896 2,82  -.031 -.796 .196 .053 .823 .081 .713 .05l

* (6.47) (.117) (.765)(.039)(.052)(.076) (L 21D (7:7) (. 100)
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Fqua- Depend- Inter-
tion ent Var- _, cept, g o \ b ¥
No. table Bi T A _i\_j_ AsM, s, AX  OFa, /.i AEn, Al
35 AE aug nas 621 . 665 187
(7.04)(.118) (.211) (.065) (.023)
3.0 L, 853 371 600 NCO 771
! (G.on) (L 117) CLooh) (L0ps) (.:09)
37 A E326.0 A3 080 026
. (L) : (.327)(oun) (.397)
3.0 AN, JU865  3.45 -.074 660 L1064
. (6.53)(.114) (.063) (.026)
3.9 A’Ec.1 .422-30.0 .087
' (14.4) (.014)
Source: AID/PC, U.S. Export Study, Machine Run 05.08,

Alternative independent Variables

October 9, 1963.

Before interpreting the above results, it will be holpful to

-.308
(.789)

-1.074
(.78)

inspect the simple correlations belwcen the various variables shown above.

The relevant correlation matrices arc:

A_Ai_ AEm, AM X A X AT AF 20 aR A sl
AR 200 .15 -.06 .00 -.0k -.07 -.05 -.ub V38 .28 .07
Aknmi 1.00 -.18 .23 .30 .02 .10 .26 -.11 .06 -.25
L\Mi 1.00 -.68 -.62 -.07 -.50 =-.13 -.30 -.53 -.57
Dy 1.00 .83 .07 .71 .13 .10 .65 .74
!-lxio 1.00 .03 .50 .05 .20 .52 .03
L"s. I 1.00 .34 .0L .15 L6L LGu
A Fui 1.00 -.03 -.0L -.0L -.65
L0, 1.00 -.5 .00 .15
AR 1,00 .28 .17
AE 1.00 .90
43 o 1.00
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and
*

o om an am A% o5,A A% af am,
A 100 .15 -.06 .12 .08 .00 .92 .19 .28 -.07
A T, 1.00  -.18 .95 -.13 .23 =.35 =.20 .06 -.25
aM 1,00 .35 -.27 -.68 .15 -.67 .53 -.57
A SMj 1.00 -.,21 -.46 .15 -.40 -.12 -.42
A sl 1,00 .36 -.12 .27 4 .79
AX 1.00 -.11 .90 65 L7l
A Fa, 1.00 .05 19 -.17
As; 1.00 6L .66

These two correlation tables warn that collinearity may cause
trouble with respect to the statistically determined coefficients for the

following independent variables:

Equation No. Variables

3.1, 3.3 M‘.1 and xiu’ M,1 and Fui’ . Fui and X'm

3.2, 3.4 Same plus Fui and xio’ Mi and xio’ Xiu and Xio’
0, and R,
i i

3.5, 3.7, 3.9 None
3.6, 3.8 Mi and xiu
*
The coefi‘icien»st'.foﬁnd"l;forAAi, ASM,,HEn,, ASI,, &I ., and AS, ,
i i i ui i

on the other hand, should be moderately free of collinearity bias.
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The statistical resulis indicale Lhal belween 1957-58 and 1961-62
85 to 90 per cent of the change in U.S. exports to these fifty aid-
receiving countries was associated with change in the several foreign
currency and foreign resource variables examined. Judging by the dif-
ferences in ﬁ? between equations 3.7, 3.9 and equations 3.5 and 3.8, it
is of considerable importance to distinguish among the export-inducing
effects of net economic aid, U.S. private investment, and a country's
exports to the United States. Some additional gains are made by fu?ther
distinguishing between transfers of military goods and overseas military
expenditures and between direct private investment and private financial
flows (equations 3.1 and 3.3). Adding the variables, other country ex-
ports (xio)’ multilateral assistance expenditures (Oi), and change in re-
serves (Ri)’ on the other hand, not only fails to improve the results but
actually reduces the goodness-of-fit because of the loss of degrees of

freedom (equations 3.2 and 3.4).

The results suggest that£§buﬂ¢=€6=een¥s=§i]each dollar's increase

ABoor (O CENTS
in economic assistance (net of repayments) generated a-deddarip—increase

in U,S. commodity exports. The apparent net effect on commodity exporis
of both military grant commodity transfers and direct private U.S. invest-
ment was considerably greater, amounting to about 80 cents of each dollar.
A much smaller effect, about 20 cents of increased U.S. exports for each
additional dollar of foreign exchange earnings, was associated with a
country's exports to the U.S. The negative coefficients found for over-

seas military expenditures do not differ significantly from zero in most

cases.
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The relative importance of ihe different variables in determining
changes in U,S. exports may be judged by examining the beta coefficients

for equations 3.1 and 3.3. These were:

Indepuendent variable Eq. 3.1(4:Ei) Eq. 3.3(¢;Eci)
Net U.S. cconomic assislance (z&A}) 282 -.040
Military grani commoditius (tsEmi) 226 .e
Overseas military expenditurces (¢1Mi) -.040 -.107
Cotnbey osports to 1,5, (A Xiu) e 036
Dircet U.S. private investmenl (le”j)  H92 . 592
Private U.S. financial flow: (,Al'“.) 016 -.010

This sugge=sle thal most of the quantitative change in total U.S. exports
was associated with changes in direct private U.S. investment, and, in
spite of the low structural coefficient noted above, earnings from a
country's own exports to the U.S. Of somcwhat less importance were changes
i1 econonmic aid and military grant commodilies. A country's earnings from
exporls Lo all recipients other Lhan Lhe H.G, (Xlo) were of considerably
Toss dmportancc in "explavoan™ o000 cepart oo The compaible beda caeffh-
cients lor cquation .4 (Am-.,l). Por cxompley wepne

Bola Coel'ficiend,

Earnings from exporis to U.S. (L;Xlu) Y
Earnings from all other exports (L;Xio) 081

In spite of the relatively good statistical fit of most of the
various equations described above, an cxamination of the unexplained re-

siduals (Lho differonce belween the chergse in actual exports to a country
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and the change in exports as they would be computed from the statis-
tically determined structural coefficients) suggests that certain
regional biases exist. The seventeen Latin American countries, for
example, have a disproportionally large number of cases in which
computed increases in exports were larger than actual increases (
¢and conversely where the computed decrease was less than the actual
decrease)., This was the same situation encountered with the per
ezzita income model discussed in part I, In the Far Eastern countries,
on the other hand, the situation was reversed, and computed inocreases
tended to fall short of actual increases.

These regional differences indicate that neither of the two equa-

tions can be used with much accuracy for projecting changes in U,S. exports
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to individual countries or regional groups of countries. This results
partly from the omission of behavioral characteristics such as those
reflected by price and income elasticities and possibly from the omission
of certain forms of foreign exchange earnings, such as direct U.S. private
investment in the Near Eastern countries and U.S. military expenditures

in Latin America. A number of attempts were made to combine behavioral
variables with the foreign currency and resource availability variables
described above. This was done by using dummy variables to represent
different ranges of per capita GNP and other dummy variables to represent
the regions.6 The statistical results, however, were not superior to those
obtained from using only foreign currency and other resource availability

as explanatory variables.

6No attempts were made to combine the per capita income variable
directly through the use of computed income elasticities, such as in
equation (2), or to introduce price elasticities into the analysis. One
recent, unpublished analysis by Irma Adelman of U.S. exports to 18 none
European countries found a price elasticity of 4,15, accompanied by an
income elasticity of .4, and very little relationship beiween U.S. exports
and levels of U.S. economic aid. (Irma Adelman, "An Econometric Analysis
of U.S. Foreign Trade," August 31, 1962 (mimeographed) .
Statistical implementation of a three-region international trade model
recently developed by Rudolf Rhombery and Lorette Boissoneault of the
Internalional Monetary Fund also suggested thatl price competition might
be an important determinant of U.S5. cxports. A one per cent increase
in the price ratio between U.S. goods and those exported by Western
Europe was found to imply a drop in U.S. exports of 1.2 per cent.
(Rudolf R. Rhomberg and Lorette Boissoneault, "Effect of Income and
Price Changes on the U.S. Balance of Payments," paper presented before
the Econometric Scciety, Boston, December 29, 1963.)
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IV.

It appears furthermore that formulations similar to that shown in
equation (3), above, give results consistent with two independent estimates
of the net effect of U.S. exports ol l!.S. cconomic assistance. The first
of these independenl estimates uses cxplicit assumptions about the substi-
tution and respending effects discussed earlier to obtain calculated
aid-induced exports by regions. The procedures are similar to those
employed in the Brookings report, The United States Balance of Payments
in 1968,7 but the assumpiions permit the model to be used equally well in
any year. The second independent estimate was prepared for A.I.D. by
Lawrence E. Lynn, using a statistical procedure developed for his Yale
PhD thesis. Lynn's solution of the behavioral characteristic vs. currency
availability dilemma posed above was to modify certain of his foreign cur-
rency variables with additional variables representing historical U.S.
market share in a particular country. These two estimates will be dis-
cussed in turn.

The first estimate, which will be called the "substitution-
respending model,” begins with the following algebraic formulation:

]
(6) Ea;, =Ea, + fi(Agi - Ea, + siEtai) - s,Eta,

where Ea; = net U.S. exports to country i resulting directly

and indirectly from U.S. economic assistance to

7walter S. Salant, et al., The linited States Balance of Payments in 1 68
(Washington, D.C.: The Brookings Institution, August 1963), Chapter VI.
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country i, bul omitting all indirect effects
occurring via trade with third countries (i.e.
account is taken only of so-called "first round"
respending effects within country i itself)

Ea, = U.8. exports to country i directly financed by
U.S. economic assistance (i.e., aid-financed pro-
curement within the U.S.)

Ag, = Gross U.S. cconomic assistance to country i

Eta, = U.S. exports to country i directly financed by
economic assistance, which are in excess of the
amou..L of cxports which country i would normally
be expected to purchase from the U.S. These "tied
exports" may be defined more precisely as equal
to Ea.1 - aiAgi, where a; is the "normal" ratio of

U.S. procurement to U.S. aid when aid is complete-

ly untied.

fi = Ratio to dollars spent in country i of dollars
returned to the U.S. from country i (the "first
round respending effect™ or "feedback ratio")

s, = Ratio between U.S. commercial exports to country

i supplanted by aid-financed U.S. exports to i
and total tied ''.S. aid-financed exports to i
Bquation (6) says that that the net effect of U.S. economic assistance on

11,8, exports to a particular country will ecqual Lhe ohsurved or apparent
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exports directly financed Ly aid (Eul) pius U.S. exports indirectly financed
by net respending of aid funds mimn: substitution losses suffered by normal
U.S. commercial exports. The respuliding wtfect, 1s determined by applying
:1Nrm:nmmiﬁmmmdcrﬂio(fﬁ Lol 4irtory e bolwes e bebal aid
(Ag.l) and abdefivavc.d 1.8, oxports winns subst) tnbion Loss s (Ea., - s.llbl.al).
The bt itulicn Losses are rowul, i ity by applyivgs a suibatib fion
raﬁo(%)tmihedﬂﬂnmwuhQWmn-Unmtw Financed Ue8S. cxporls and
those cxporls which wonld have: gaoae L) N, coindry in the aboonee ¢f al)l
tid-lying (Eai - Ags or tiel aaponts, Etai). Values of B, and Agj
Sur b omeasured diceetdy (seeorepd o v bolals in Tal.le 2).  Siveo t!
has always been some tying in 1. 11,3, Forveign assistunce program (a. Jd .
fined in ihis study to inelnde smrplus sgriculieral programs and Export.
Import, Bank loans), it wus not possille Lo dizcelly ecotimal. e portion
of Eai which would have been proeurcd in the U.S. in the absence of tying.
It was therefore necessary to indirzelly estimata Etailgy empluying the
relationship,

F.H',a.l = Eal.l - alAgi
and assuming, furthermor:, that 4, (1he vorwal U.S. preetvamend, talio For
forcign economic assistance in b abu e ol tying) was equal to r (the-
first round responding U all vl o e s carreneics by caomtay 1Loiu
the U.S.). Conceptually, of course, the paramei--rs a and  ar: similar
although they may differ in practive becanse o Jiffs il "hogua)® Pl
terns between the U.S. import conbod ol aid-Liranced programs as contrasbed

with a country's total importu.
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The feedback parameter fi’ in turn, was estimated as the observed
ratio between commercial U.S. imports to a country and the country's total
commercial imports from all sources. Two points should be noted. First,
it was not possible to estimate aid-financed imports from countries other
than the lI.S.; hence the denominator of the fraction just described ex-
cluded aid-financed imports trom the U.S. only and may have included vary-
ing amounts of subsidized imports from other sources. The effect of this
point is that if anything estimates of fi are too low. The second point
is that "commercial™ U.S. imports are defined to include the commercial
trade as actually observed. They thus include imports indirectly financed
by aid, exclude all direct-financed aid imports and also exclude any addi-

tional commercial imports which would have existed in the absence of

aid-financed goods and services. (It is only by use of these definitions
that we can approximate the potential market share of the U.S. in country i,
and it is precisely this share which is relevant in estimating how much of
any untied aid dollars might return to the U.S. through normal commercial
channels.) Stated algegraically, we have
- E, - Ea,
(7) £, = 'i-.l—:—Ej’L-
i i
where Ei and Eai are the same as defined earlier, and
Ii = imports to country i fromuall sources, f.o,b.
country.of origin
The remaining problem is to estimate Sy the substitution ratio

between supplanted commercial imports from the U.S. and tied, aid-financed
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imports from the U.S. We assume that Sy is a function of fi and, more
specifically, that s; = fi. The reasons are as follows. We first assume
that s; = 0 when the share of non-aid-tied U.S. exports in a market with
no U.S. aid tying is zero. This is based upon the logical proposition
that if no commercial U.S. exports (in the absence of aid tying) would go
to a particular market, then aid tying must be 100% effective since no
possibilities exist for substitution.

We next assume that s, = 1 when the U.S. share of a market (in
the absence of U.S. aid tying) is 100 per cent. This rests upon a similar
logical proposition which states that should aid tying be inaugurated in
such a market, it could not further increase the portion of imports from
the U.S. since all imports already come from the U.S. All tied aid, in
other words, would merely supplant "commercial exports (which, as defined
above, include all U.S. exports to country i which have been indirectly
financed through first round respending of aid funds by country i.) Sub-
stitution in this case must equal 1009, or s, = 1.

The third assumption, that a straight line function connects the
two points just described (i.e., that s; = fi), is based largely on a
simplicity criterion and because we have no a priori reason to suppose
that any alternative function would prove superior. To a limited extent,
the form of the function (as well as the other assumptions made in this
section) may be tested by its ability to yield computed changes in u.S.
gxports which are consistent with those from the multiple correlation

analysis described earlier.
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Two additional hypotheses, sometimes advanced as influencing the
degree of substitution, were ignored because their effects appear to work
in opposite directions and because there is no ready evidence off which of
the two mighl Lo stronger under particular circumstances. The first of
(hese Lwo reeetod hypotheses states that aid tying may be least effective
when the licd commoditics constitute a relatively small portion of an aid-
donor's total sharc of a particular market. This holds because at low
levels of aid tying, it is easicr for importing countries to find normal
commercial imports for which the tied aid may be substituted. In con=
trast, the hypothesis would indicate that as more and more imports are
ticd the possibilities for substitution become progressively more limited
and tying progressively more effrctive.

The second rejected hypothesis states that a recipient country's
sncentive Lo substitute may be low when aid tying is relatively low and
may beocome progrosuively greater as Lying incmases.9 Either of these
two hypotheses could affect the naturc and shape of the function describing
s_l by introducing the additional variable: ratio of tied to total importis
from the U.S. The two hypotheses, one relating to the ease of substitution
and the other relating to the incentive to substitute, would appear to work
in opposite directions. 1t is conceivable, in fact, that they might

largely cancel one another out.

8

Richard Cooper, "Foreign Assistance and the Balance of Payments of
Donor Nations," paper prepared for the U.N. Conference on Trade and
Development, Dec. 18, 1963, pp. 15-15.

9Richard Cooper, ibid., p. 30 and Walicr Salant, et al., op. cit., p. 172.
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In the actual application of equations (6) and (7) we are con-
fronted with onc further difficulty. 'This is that total exports of goods
and services from the V.5 4o individual other oountries arc seldom known.
We arc therefore limited to making deductions about fi’ si, and a; by
reference to commcdity (or merchandise) exports only. The necessary
assumption that service trade flows tend to'be proportional to commodity
exports or imports may occasionally be quite wide of the mark. In prac-
tice, however, we have little alternative to making this assumption.

Tn the instance at hand, that of testing the statistical results
from the multiple correlation analysis reported above, there is no partic-
ular problcm since the analysis we are testing was conducted entirely in
terms of commodities. It is only nccessary to specify that the exports
and imports in equations (6) and (7) pertain to merchandise flows only
and that gross assistance (Agi) exclude U.S.-procured services. (Agi
should include, at least conceptually, all commodity procurement, cash
transfers, and offshore expenditures for services. All but the last item
are known. We shall be forced to exciude overseas service expenditures
in computing equation (6), and thus we will underestimate the respending
effect of non-commodity aid.)

With the various assumptions about Etai, Sy and a, discussed
above, equation (6) may be reduced to:

(8) Ea, = Fa, * £, (A - Ba *+ £, - thg,) - £ (Fay - £,hz,)
where Ea; and Eai now consist of commodities only, and

Ag; = direct aid-financed commodity procurement in the

U.S. and overseas plus cash transfers overseas.
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Equation (8) can now be used in conjunction with equation (7) to estimate
net U.S. aid-financed exports to the fifty individual countries included

in the cross-section analysis. The change in these aid-financed exports
between 1957-58 and 1961-62 may thnn be rontrasted with the change estimated
indirectly in the multiple correlation aralysis. Regional totals based on
oquations (7) and (8) are given in Takls 4. The individual country figures
cannot be shown because they contain classified data.

The regional subtotals shown in Table U4 were obtained by applying
equations (7) and (8) to the commodity procurement and other economic -
assistance data for each of the fifty ccuntries in turn. The estimated
" respending and substitution effects were each computed from the appropriate
portions of equation (8). For the fifty countries as a group, the figures
suggest that the substitution loss amounted to about 13 per cent of total
U.S.-procured commodities in both pairs of years and that the gains from
respending (before accounting for third country effects) fell from 11 per
cent to 9 per cent of U.S.-procured commodities.lo The net effect appeared
to be that "real” commodity exports wora slightly lesc in both years than
were apparent U.S. exports. If third conntry effects were added in, how-
ever, true net U.S. exports would have exceeded apparent exports in both
years. They would have amounted tu about 77 per cent of gross commodity

aid and cash transfers in 1957-58 and perhaps 79 per cent in 1961-62.

loAs a percentage of the difference between "gross commodities and
cash" and "apparent commcdity expuris" (column 2 minus 3), the respending
gains rose from 29% in 1957-58 to 32% in 1961-6z.
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Tt should be recalled, however, that Table Iy represents only a
hypothetical answer to the unknown relationship between apparent and true
U.S. exports and U.8. aid. Tt has been conslructed, using the various
a priori assumptions listed ~arlier, in order to test the results from
the .O-country mulliple corrclation analysis. The results of the two
approaches may be contrasted as foliowss:

I. A1l U.S. Commodity Exports
Change in U.S. Commodity Exports
Associated with U.S. Economic Aid,
Excluding Third Country Respending

Multiple Correlation Results Effects, 1957-58 to 1961-62
(bA ‘iAW; forsanA, sec Tables & or 3)

i
Equation 3.1 $460 mil. (+ $82 mil.)
3.2 Lo3 (+ 99 )
3.5 483 (+# 92 )
3.6 470 (# 91 )
Substitution-respending model $511 mil.
(Table 4)

II. U.S. Commercial Commodity Exports Attributable to Aid (Equals sum
of respending gains minus substitution losses, excluding third
country effects)

Multiple Correlation Results

Fquation 3.3 -$66 mil. (+$76 mil.)
3.4 - 2k (91 )
3.8 - 58 (¢ 89 )
Subst itution-respending, model -$56 mil.

It appears from this comparison {hat the hypothetical results
built up from a priori assumptions using individual country detail on

aid and exports are at least consistent with the over-all results {rom
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the cross-section statistical analysis. The results, however, would
probably not have been quite as close as they appear if the effect on
commodity exports of overseas U.S. service expenditures could have been

taken into account. (See discussicnuef assumptions underlying Agi, above.)

The Lynn study, already rcferred to, used a model similar to that
of equation (4). Three types of indepundent variables were included:
measures of available foreign currencies similar to but not as differen-
tiated as those used in the statistical analysis reported above, dummy
variables representing broad trading areas, and U.S. market share vari-
ables which were used as multiplicative weights with certain of the foreign
currency variables. A number of versions of this model were tested, the
m;re important ones using as alternatives the market shares of the pre-
ceding year (Lagged Share Model) and lne average market shares average
for 1949-1953 (Average Share Mudcl). Lymn interpreted the average share
model as representing a longer term silvaiion in which the market shares
were unaffected by year-to-year fluctuations of a cyzlical or emergency
nature. The model thus gave resulls which reflected not only changes in
short run availability of foreign exchange but also structural changes
in market shares. The average share model tended to give larger coeffi-

cients relating U.S. exports to U.S. aid (but not to other foreign cur-

rg\cies) than did the lagged sham: model, and Lynn concluded that these
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differences measured the longer-term impact of aid on U.S. trade.11

Several other points should be noted about the Lynn study.
Estimates of the parameters were obtained using not only ordinary least
squares but also, in the case of the average share model, two-stage
Aitken estimates. "This latter procedure," reports the author, "has a
marked effect in reducing the standard errors of the aid coefficients,
with worthwhile reductions haﬁing been achieved in the standard errors
of all estimated coefficients."12 Lynn, furthermore, derives a range of
coefficient estimates which, because of certain characteristics of the
sample data, are assumed to represent upper and lower limits of the
"true" valuc of these coefficients. le does this by calculating for each
year one equation which uses aid disbursements as an independent variable
and one equation which uses instead the cross product of aid disbursements
and the historical U.S. market share. The coefficient obtained from the
cross product variable can be made comparable to the simple aid-disbursement
coefficient by multiplying by the sum of the cross products in the sample
and then dividing by the total aid expenditures in these countries.13
Lynn uses two samples of less developed countries which had
achieved independence by 1954. The first, for which partial annual re-

sults are reported for 1954 through 1961, consisted of 38 countries. The

ll"U.S. Foreign Economic Assistance and the Balance of Payments, 1954-
1962," 9& Cit., ppc L,'-lo al'ld L"-ll-

121014,

11pig., pp. 3-17, 3-18, i-1.
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second sample consisted of 33 countries, and for this sample more detailed
results are reported by Lynn for each of the years 1959 through 1962.
The 33 countries represent a subsample, rather heavily weighted towards
Latin America, of the 50 countries used in the analysis reported earlier.
(See notes to Table 5 for names of countries.) The 38-country sample ine
cludes, in addition, the Domihican Republic, El Salvador, Iraq, Lebanon,
and Indonesia.
A final point to note is that Lynn's definition of "aig" applies.
gither to disbursements by A.I.D. and predecessor agencies or to A.I.D.
disbursements plus those of the Export-Import Bank. In no case are PL-480
shipments included, and the definition of aid is thus considerably nar-
rower (at least since 1957) than that used for the 50-country study. Lynn
also has apparently omitted PL-480 aid from his measure of a country's
"autonomous receipts.” The U.S. market share in a country, on the other
haﬁd, is taken as the simple ratio of U.S. merchandise exports (including
PL-480, Export-Import Bank, and other aid-financed commodities) to a
country's total imports from all sources.
The two principal models employed by Lynn may be described

algebraicly as follows:

(9) E, = a+bD, +b,Ty +bghy +bF, +b.F S, + bC, + b,Cy"Sy

and
]

a+b
3

N
. a .bF.'S. +b,C, + b c.'S
(10) E 1Dy *+ BTy + oAy S, + by F, 4 bgty 5y T Bers T Pt By

where E, = U.S. exports to country i, excluding Special

i
Category items
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Di = 1 if country i is part of the dollar area; zero otherwise

-3
it

1 if country i is part of the sterling area; zero
otherwise
F, = autonomous receipts by country i, as taken from

International Financial Statistics (IFS)

*
1]

gross U.S. economic aid expenditure in country i, as

recorded in Foreign Grants and Credits, and limited

either to "Mutual Security Program" grants and credits
for economic and technical assistance (later termed
"American Aid") or to this aid plus new Export-Import
Bank credits net of reimbursements by private partic-
ipants (repayments and reverse grants were excluded in
either case) but including refinancing of earlier loans
C, = compensatory financing utilized by country i, defined
to include annual change in official gold and foreign
exchange reserves plus IMF drawings,~as reported in IFS
S. = U.S. merchandise export share, including aid-financed
commodities, in country i's market, either in the pre-
ceding year or the average share for the years 1949-1953
through b, are the structural coefficients estimated

1 7
is made comparable to b3 as follows (noting the new,

a, b
)

3

£3
comparable coefficient as b3):

The coefficient b

' R .
by (5 4°S,)

m

, where i = 1, 2, 3y «eoom

(11) b; =
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The coefficients b; and b, it will be recalled, are interpreted by Lym
as 'representing the lower and upper limits, respectively, to the expected
value of the "true" value of b;.

llow do the results from Lynn's study compare with those of the
substitution-respending model outlined above? We have applied the latter
model (sce equations 7 and 8, above) to regional subtotals of variables
relating to the countries in Lynn's two samples. The parameter fi was
calculated, as before, by excluding all U.S. aid-financed commodities
from both the numerator and the denominator of the fraction shown in
equation (7), but regional totals were used rather than country totals.
The estimates of the respending, substitution, and true net U.S. exports,
however, pertain only to cxpenditures by A.I.D. and its predecessors or
to these expenditures plus those of the Export.Import Bank. The 1959-1962
results are compared in Table 5 with those derived from the Lynn study.

For the four years taken together, estimated net exports derived

from the various calculations may be summarized as follows:

Substitution- Market Share Models SMean Valuesz
respending Lagged Share .Average Share
Model Model Model
A.I.D. & predecessors $1814 m. $1775 m. $2315 m.
A.I.D. + Ex-Im Bank 3029 2515 3344

While there is a fair amount of variation among the year-to-year estimates
of the different models, the hypothetically constructed substitution-
respending model gives U-year average results which lie between the two

Lynn models. For A.I.D. alone, the substitution-respending results lie
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near the lower of the mean values given by other two models. This may
result from correlation between A.I.D. expenditures and U.S. exports
financed under PL-480 (surplus agricultural commodities) and by the Export-
Import Bank. This correlation may impart a slight upward bias to the Lynn
aid-disbursement coefficients, and this bias may have been particularly
pronounced in 1962 when the correlation was quite strong. For Lynn's 33~
country sample, the simple correlation coefficients between A.I.D, expendi-

tures and aid-financed U.S. commodities not furnished by A.I.D. were:

Year r
1959 .26
1960 43
1961 .52
1962 .65

The simple correlation between A.I.D. plus Export-Import Bank

disbursements and PL-480 shipments is slightly higher fhan for A, I.D. dis-

bursements alone, with a value of .37 in 1959 and .70 in 1962.1u

lL"’I‘hese high correlation coefficients for 1962 and the fact that
PL-480 aid has apparently not been included among Lynn's independent
variables may cast doubt on Lynn's measure of the effects on add-tying
in 1962. It is likely, nevertheless, that aid-tying and other
structural changes did increase U.S. aid-related exports in that year.
The substitution-respencing model, for example, suggests that for
Lynn's 33-country sample net A.I.D.-financed commodities as a percent-
age of gross expenditures increased from about 37% in 1959 and 1960 to
HQ% in 1961 and by 1962 had reached u9%, It is questionable, however,
whether the 1962 increase was as abrupt and dramatic as that indicated
by Lynn's statistical results.



VI.

Our conclusion is that results using the hypothetically constructed,
substitution-respending models do not agree precisely with those from the
50-country available currency model and with those from Lynn's market
share models, but that the results are nevertheless consistent with one
ancther. This consistency does nol prove that any of the resulis give
securate measures of the effects in question. The statistical results
could easily have been influenced by random changes or by spurious cor-
relation with variables omitted from the analyses. The hypothetically
conetructed results could have been thrown off in a similar dirsction by
any of a number of misplaced judgmer.ts. In spite of thi:, . these
/ar1ous ectimates appear reasonable and serve as rough cvhecks upon each
otaer. To the extert which we believe that the two sets of statistically
es'imated results lend credence to the substitution-respending model, we
are cnabled to draw a number of important subsidiary conclusiong.,

We -an argue, for example, that although substitution losses cf
~cmmercial exports to aid-financed exports are very real, they appear to
nave boen more than balanced out, for A.I.D. expenditures, by respending
gains, even without taking third ~ountry respending effects into account.ls
These effects vary among types of aid and different countries. Substitu-
tion lossec increase relative to respending gains as aid-tying increases,

ard they are larger than respending gains in the case of Export-Import

15Fc-r economic aid as a whole, however, as suggested by Table 4 the
substitution losses exceed respending gains before taking into account
“hird country respending.
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Bank loans and PL-480 shipments. The effects vary among regions in accord-
ance with some measure of market share. In general, we believe that at
low levels of nominal tying respending gains far outweigh substitution
losses in regions where the U.S. commercial market share is traditionally
high. Aid-tying in these regions may thus do little to increase netl U.S.
exports. Conversely, rcspending effects will be low in regions of low
U.S. market share, and the potential gains from aid-tying in these re-
gions will be relatively great. (These conclusions are similar to those
of the Brookings report cited earlier.)

These relationships may be further illestrated by allowing ex-
plicitly for respending effecis in third countries and by working cul the
relationship between apparent. and rcal cxportis atiributablc Lo any form
of foreign aid in Lhé world!s major importing regions. These ron ralized
relalionships may then be used Lo dss0a3 the effects of allernative alde
tying policies.

Third country rcspending gains may be formally introduced into
our earlier model by replacing the feed-back ratio, f;, in equation (6)
with a total respending-effect ratio, ry The equation may then be divided
through by wotal aid d? sbursements, Agi’ to chow the relationship between
apparent and real ratios of exports to aid. Substituting the expression
Eai - aiAgi for -he tied-commodity variable, Etai, and performing the
other two operations on equation (6) gives

* = - + - 5.8,) = S, \¥%, = 4,
(L2) e X, + ri(l X, 5, %, ial) sl( i al)



ratio of actual U.S. exports attributable to total aid

where: e,
expenditures after all rounds of respending
. apparent ratio of U.S. procurement financed by aid to
total aid expenditures
r. = ratio of dollars returning to the U.S., after all rounds
of respending, to dollars initially spent overseas
5. = ratio between normal U.S. commercial exports supplanted
by uid-financed exports and total, tied U.S. aid
a = "normal® ratio of U.S. procurement to U.S. aid when
aid is completely untied

Following our earlier terminology, the final term in equation (12)
equals the substitution effect, while the next to last term represents the
respending effect. The effective tying rate is equal to X,o- a8y and dif-
fers from the nominal tying rate, X:s because most countries would normally
expect to spend part of any aid funds in the U.S. even without tying. The
relationships between e, and X5 have been plotted in Figure 1 for a number
of major regions.

The following assumptions underlie Figure 1.

The values of s, are weighted average values of ri taken from the
country detail underlying Table &4. (The country weights used were the
estimated values of tied procurement, HLai:) Values of a, are based upon
non-agricultural commodity exports made under A.I.D.'s predecessor agencies
during 1957-59, a period where there there was no overt tyine for other-

than-agricultural surplus commodities. Thus:



i i
where EZID = AsI.De~financed, U.S.=procured commodilic:, oxciuding
agricultural products furnished undur Sections 402
and 550, shipped to country i
Eoi = A.I.D.-financed commodities procured overseas for
use in country i
(In both cases, "A.I.D." includes its predecessor agencies,
I.C.A. and D.L.F.)
Values for ry were obtained from regicnal average values of fi by applying
regional ratios of total to first-round respending effects, zs calculated
by W. Whitney Hicks from a 1960 matrix of "reflection ratior."16 Theg::
reflection ratios were the same as those used in the Brookings otudy (sece
Appendix to Chapter VI of that volume), but the ratios in this instance
were used only in finding the additional effects attributable to third
country respending. This is to say that the first round effects (fl) were
first independently determined from the 50-country study described earlier.

The parameter values for the various regions were:

16w. Whitney tlicks, "Estimating the Foreign Exchange Costs of Untied
Aid," Southern Fconomic Journal, vol. XXX, no. 2 (October 1963),
pp. L174-188, Tableus 1T and III.
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weighted  fi/T Ty Sy 3
Region average f, (from (calculated) (weighted (A.I.D. only,
(161-162) Hicks) avgrige 1957-1959)
: i
NESA .133 . 528 252 .129 .325
Africa .118 106 .291 094 .099
Europe® 113 .620 .182 .083 .680
Far East, .213 U492 432 235 .337
excl. Japan
Latin America -
Dollar .512 .830 .617 . 522 .350
Other .282 .710 . 397 .283 .608

aPertains to Austria, Poland, Spain and Yugoslavia only

Figure 1 suggests that the divergence between apparent and true
aid-induced U.S. exports, at low tying levels, is greatest in Latin
America and the Far East (excluding Japan). For Africa, the Near East
and South Asia,the true effect exceeds the apparent effect by a much smaller
margin. At higher levels of apparent U.S. exports, most of the regional
differences disappear, and the true effect of aid on exports falls below
the apparent effect for all regions at nominal tying levels of 80 to 90
per cent. An increase in the nominal tying level is most effective in
producing a net increase in U.S. cxports the steeper the slope of the line
shown in Figure 1. For no region, however, does the slope exceed 1,
which means that the real increase can never be as great as the apparent
or nominal increase. |

While the true increase in U.S. exports will always fall short

of the nominal increase as aid-tying progresses, the results shown in



Figurc 1 nevertheless indicate that the effects of aid-tying can be
quantitatively important. This is illustrated by Table 6 in which the
regional relationships shown in Figure 1 have been applied to the fiscal
1964 regional pattern of A.I.D. expenditures. This table shows that with
no tying of U.S. aid, the nominal expenditures made in the U.S. might be
about 36 per cent of the total. Aftef allowing for additional respending
effects (there can be no substitution losses when aid is completely untied),
the true U.S. expenditures would appear to be almost 60 per cent of the
total. Imposing a nominal tying level of 80 per cent in each region
would bring the real U.S. export rate to 82 per cent of total aid. A
nominal tying rate of 90 per cent would imply that 87 per cent of all
A.1.D. funds eventually c;nstituted net additions to U.S. cxports.

While these calculations suggest that the aciual increase in U.S.
exports is considerably less than the nominal increase, the absolute
magnitudes involved are large. Thus an 80% nominal tying level implies
additional U.S. exports of $469 millions over the case with no tying. A
further increase in nominal tying to 90 per cent of total aid would mean
a further export gain of $92 millions.

On a regional basis, however, the gains may seem relatively less
important. I[n Lalin America, for cxample, expenditures in the U.S. even
with no tying might ultimately equal three-fourths of each aid dollar.
Increasing the nominal tying level to 90 per cent wquld increase this

percentage to 87 per cent, but each $100 million increase in nominally tied

goods would produce only an additional $27 millions net of U.S. exports.
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The relationships shown in Figure 1 may be used to make a final
comparison among the regional effects of aid as estimated in this study,
by Lawrence Lynn, and by the Brookings team. The reference year for the
comparison in 1961, and the results are given in Table 7.

Table 7 shows fhat two substitution-respending models (that used
in the Brookin: study and the similar one developed in this study) give
higher estimates in the Near East and South Asia and‘lower percentages
in the other threc regions than do the Lynn results. (The similarity
vetween the Brookings-based estimate and this study's substitution-
respending model results in part from the use of data from columns 1-4
in preparing both estimates.) Although the results from the three sets
cf estimates differ quite widely, all three suggest that in 1961 the
direct and indirect contribution of A.I.D. expenditures to U.S. commodity
cxports was lowest in Africa and highest in the Far East. The Latin
Amcrican purcentages for both the Brookings-based estimate and the
second substilution respending model may be underestimated. The figures
in colums (1) through (4) show that, according to A.I.D. reckoning, A.TI.D.
expenditures in Latin America consisled of $78 millions U.S.-procured
commodities, $64 millions offshore commodity procurement plus cash tirans-
fers, and $56 millions unaccounted far items. Although some of this
latter figure consisted of U.S.-procured services, a part of it undoubtedly
represented miscellaneous offshore dollar expenditures and perhaps even

U.S. commodity procurement not fully reported under the then existing
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procedures. Either one of these expenditure types would directly or
indirectly increase U.S. commodity exports. (An analogous situation may
also exist for Africa; the unaccounted-for items in NESA and the Far

East ropresent much smaller portions of total A.I.D. expenditures.)

Vil.

The resulls of the above analysus may be summarized as follows:

17

(1) Annual U.S. merchandisc cxports™' to the 50 countries in
{he sample increased by $1.1 billion between 1957-58 and 1961-62 (Table 1).
¢ 1. total $0.6 billion were directly financed by U.S. economic aid
(the apparent effect of aid on exports). Another $0.2 million could ver-
haps be attributed to aid under the extreme assumption that all aid funds
returned to the U.S. during this period as demand for U.S. commodity ex-
ports. It scems clear that U.S. "commercial" exports, however defined,
showed an absolute increase for the period of the order of at least $0.5
bi1llion, cven when loans financed by the Export-Import Bank are excluded
(Table L, Col. 6).

(2) The impact of economic aid on U.S. exports varied greatly
from region to region. U.S. exports to Africa directly financed by
foreign economic aid accounted for most of the increase in total U.S.

exports to Africa. In Latin America, total U.S. exports declined by

$0.4 billion annually, in spite of the fact that aid-financed exports

17Including some Special Category items, but excluding all commodities
transferred under military grants.
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increased by well over $.1 billion. Part of the explanation for this

is found in Table 2 which shows that the change in annual dollar earnings
from U.S. sources (including non-commodity aid, exports to U.S., and net
private U.S. invesiment) fell by $0.4 billion between the two pairs of
years.,

(3) ‘'he statislical results from Lhe attempt to relate changes
in U.S. exports to changes in various types of foreign exchange earnings
suggest that the true increase of aid-related U.S. exports between 1957-58
and 1961-62 was considerably less than the appayent increase. Instead of
an apparent increase of $567 million, the real increase probably lay be-
tween $450 and $500 million. The difference was accounted for by the
fact that in 1957-58 considerable amounts of U.S5. "commercial" exports
were in fact indirectly financed by U.S. aid and that some of these com-
moreial markets were lost to direct financing of aid commodities by
196102, These apparenl. net losscs of $67 million to $117 million,
amountod to between 12% and 21% of the change in-commodities directly
financed by aid.

(4) Other results of interest from this part of the analysis
are that the net effect on total U.S. exports of goods transferred under
military grants was about 80% of the actual transfer, implying that about
20% of the goods substituted for what would otherwise be commercial ex-
ports. About the same percentage figure applied to direct U.S. overseas
investment. The marginal extent to which earnings from exports to the

'.S. were used to purchase commodities from the U.S. was low -- perhaps



about 20% of each additional dollar earned, but these earnings neverthe-
less accounted for a considerable portion of U.S. exports.

(5) The statistical results are consistent with an hypothesis
which stales that bolh cxport losses [rom substitution and gains from
the wespending of non-lied funds ar: related to the U.S. commercial
Lhae of a particuiar market and to Uhe depree of aid-lying in thatl
wark: L. AL Gow 1. vels of tying, the respending gains Lend to be larger
(han L~ substitotion losses. It 1s ostimated, for example, that with
the FY 1965 -« oral patterns of A.1.D. expenditures and no aid tying,
about 36% of A.1.D. funds would be directly spent in the U.S. If there
is no aid lying there can be no substitution losses, by definition.
Respending ~ffects under these conditions would be large, and an estimated
(0% of cach untied dollar would eventually return to the U.S. (Table 6).
Wilh tying, substitution losses would increase, until at 80% U.5. procure-
ment they would just about cancel out the gains from respending. Above
about 8u4%, in fact, the substitution losses would outweigh the gains from
dollar respending, and at a 90% level of U.S. procurement the net effect
on U.S. exports might amount to only 87% of the A.I.D. dollar.

(6) The absolute gains from aid tying, at least in the limited
sense of short-run U.S. export promotion and balance of payments amelior-
ation, appear to be large. For the FY 1964 A.I.D. program, gains from
90% U.S. procurement would be about. $0.5 billion over the same situation
withoul aid tyin:. At the same Linm the results suggest that there may

be more balance-of-payments lousses thiough such "100% tied" programs as



Food-for-Peace and Export-Import Bank loans than commonly supposed. At
100% tying there may still be a net. nbstitution loss of commercial ex-
ports equal to perhaps 9% of each tied dollar.

(7) Our hypothesis (which iu very close to that of Walter Salant
and others in the recent Brookings Institution Study) suggests that aid
tying is most effective in regions, such as Africa, the Near East and
South Asia, where U.S. commercial exports have traditionally been small
relative to those from other nations. In regions such as the dollar area
of Latin America, on the other hand, there would seem to be considerably
less gain from aid-tying (Figure 1). The figures shown in Table 6 sug-
gest that in contrast to no tying an average 90% tying level in Latin
Amcrica would produce additional U.S. exports of only $73 million (or
abeut 11% of programmed aid for that region).

(8) 1In the longer run it is likely that the more important
effect on U.S. exports will not be aid-tying but will be the steady growth
of world income. In 1963 about 60% of U.S. aid consisted of directly-
financed U.S. commodity exports. These aid-financed exports amounted to
$2.7 billion, leaving commercial commodity exports of $4.9 billion going
to the developing nations.18 If U.S. GNP should grow at an average 3.5%

per year and if economic assistance expenditures should rise to 1% of GNP,

then aid-financed commodity exports in 1973 might be higher by $3.3 billion.

18Survev of Current DBusiness, vol. 44, no. 3(March 1964), pp. 16-20.

194 csumes 1973 GNP of 4G billion, one-half of $8.3 billion economic
assistance provided by A.l.i.-type organization, 65% commodity composition
of thesc expenditures, and 85% nominal aid-tying level for this A.I.D.-
typc organization.

19
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In the moantime, however, a population growth rate of 2.3% and a per

capita GNP growth of 2.7% per year for the developing nations should

mean an increased demand for U.S. commercial exports by 1973 -- over

ard above thosc directly financed by U.S. aid -- of perhaps $4.7 billion.zo
(This implics that for each 1.0 per cent increase in GNP of the less
developed world, U.S. commercial exports if able to maintain price com-
petitive may be expected to increasc by about 1.4 per cent.)

(9) Finally, alihouyh 'his paper has shown that b oth per capita
income and [oreipn resource av: 1lability appear to have been important
determinants of U.S. exporte, there are other factors which have been omit-
ted from the analysis. U.S. cxportu to Latin America have declined, for
cxample, more than can be accounted for by the loss of dollar veceipts by
Latin America. The explanation probably 1ies in our having ignored relative
price changes. The study was not successful in the attempt to combine hoth
behavioral and income availability variables in the same model, and the pos=-
sible offect of the omitted variables, particularly when using the models

for projecting longer run estimates of U.S. exports, remains a problem

for further rescarch.

onho implicd 94 per cent increase of non-aid-financed exports over
the 1963 level is based on the per capita income elasticity of demand
of 1.66 found in this study. A second assumption has been that no changes
take place in U.S. export prices relative to these and other exporting
nations. If we base our projection on Professor Chenery's finding of a
.987 p:r canita income elasticity coupled with a -.218 population expon-
ent, the tcn-year increase in U.S. commercial exports would be only $2.6

billions.



Table 1
\sUMMARI OF CHAIGES Ii U.S. EXPORTS 70 PRI..CIFAL ~ID-RECEIVIKG COUNTRIESE{
1957-58 to 1961-62, REGIONAL TOTALS

(Values are annual averages of years shcum, in ~illions of dollars)

Country Commodity Imports From: ) éid-financed,
World® U.S. (f.o.b.; includes %Special Gategory" ) .S, Commircial U.S. Economic C;:L:i;fziged
. (£0.b.) Total é;gi% Aid-financedd as = cf: Assistance B as % of total
Region Military -o%a Fx.Im "Commer-, dcrid ©.S. non- Gross Ex-Im Ahid-finarce
& Year Grants Bank cial" ’ Military  Aid Bank Commeditizs =
) (2 (3) (L) (5) (6) (7) (8) (9) (10) (11)
" <Sa .12 Countries)
1657-58 5157 1337 1019 512 17 507 2.c 50. 780 19 7€
1961-562" 6L51 1741 1616 996 103 620 G.E 38. 1403 110 g2
Change- +1294 +LOL  +537 +LBY +86 +113 +2.7 +15. +623 +91 +107
Lfrica (6 Countries)
1957-58 789 16 140 25 8 115 1L.6 82. 71 9 58
1961-62 1079 235 227 112 21 115 10.7 51. 218 23 88
Change +290 +89 +87 +87 +13 0 0 0 +147 +14 +104
Europe (4 Countries)
1957-58 3492 536 493 352 10 14 k.o 29. 383 92 95
1961-62 4981 572 561 264 7 297 6.0 53. 278 46 gk
Change +1498 +36 +68 -88 +37 +156 10.%  229. -105 +37 +98
Japan
1957-58 3110 1149 1052 156 125 896 28.8  8s. 99 ol 100
1961-62 4865 1697 1666 85 79 1581 32.5 3. 80 &1 100
Change +1755 +548  +614 -71 =46 +685 3.0 1l2. -19 -13 +100
Other Far East (10 Countries)
1957-58 3327 1381 894 397 13 497 i-.S 56. 868 iL 56
1961-62 3890 1335 1007 394 33 613 135.8 é1. 704 35 58
Change  +563 ~46 +113 -3 +20 +116 20.€ 103 ~164 +21 -10



Table 1 (continued)

~id-inanced,

(WCrldb £:5.(f.0.b.; includes "Specsal Savegory™ U.S. Commgreial .S, Zesmenze oo3--frosured
f.0.b.) Total jotal . d £ of: Assistance &  “OTZO%LLIES
Resion ° E}O{Ci ﬁud—fminc?a ) as ko ) ssistance - as % of total
& Tear Military Total Ez-ix Co:ngr; Werld U.S.non- Grosz Tx.Ir  Aid-finance
Grants Bank  cial" ™ Military  Aid Zank Comrodities
(1) (2) (3) (L) (3) (€) (7) (8) (9) (12) (11)
Latin 4merica (17 Ccuintries)
1957-58 6951 3704 3673 337 233 3336 L7.9 92. 514 339 99
1961-62  696C 3265 3238 195 271 27L3 39.5 85. 781 355 97
Change +9  -k39 L35 4158 +38  -593 -— 136. ~267 Y +93
Subtotal, excluding Latin Americaj
{33 Countries)
1657-56 15875  L625 3615 k2 173 2173 13.7 60. 2201 1k5 74
1%€1-8z 21266 5679 5125 1851 222 3274 ls.k 6l 2683 zes 81
Change +5351 +1054 +1510 +409 +110 +1101 20.4 73. +L82 +15C +120

Subtotal, excluding Latin America and J apa.n‘J
(3z Countries)

1957-58 12765 3476 2563 1286 L8 1277 10.0 50. 2102 51 72
1961-62 1601 3982 3459 1766 20L 1493 10.3 Lg. 2603 zZ1L - 80
Change +3636 +506 +896 +480 +156 +41¢ 11.4 L6, +510 +163 +116

Total? (50 Countries) .
1957-58 22826 8329 7288 1779 L06 5509 2b.1 76. 2715 L8y 78
1961-62 28226 8944 8363 2346 554 6C17 21.3 72. 3464 690 84
Changs  +5400 +615 +1075 +567  +148 +508 9.4 L7, +749 +206 +112

Sources: International Monetary Fund, Intermational Financial Statistics - (Column 1).
U.S. Department of Commerce, Bureau »f the Czsnsus, unpublished worksheets - (Column 2 and 3).
U.S. Departmenti of Commerce, Office of Business Economics, Foreign Grants and Credits,
issues of Dec. 1958, Dec. 1961, and unpublislted work sheets - (Columms 9,10).
Agency for International Developmer:it, Statistics and Reports Divisior and Program
Ccordination Staff, unpublished working documents - (Columns 4, 5, 11).

See notes for further details.




Table 1 (continued)

Notes

aIncludes all countries which in 1960-61 received an average of $5 million or more of
net U.S. foreign economic assistance (Statistical Abstract of the U.S., 1962, p. 867)
except for llepal and the Congo (Leopoldville) where the import data were unsatisfactory,
Trust Territories of the Pacific Islands, and the Ryukyu Islands. The regional groups
of countries consisted of:

Near East and South Asia (NESA) Africa Europe Latin America
*Afghanistan *Jordan *Ethiopia Poland *Argentina  *Honduras
Ceylon *Lebanon *Liberia *Spain *Bolivia *Mexico
*Greece Pakistan *Libya *Tugoslavia  *Brazil *Nicaragua
India *Syria Morocco Austria *Chile *Panama
*Iran *Turkey Sudan *Colombia *Paraguay
Israel UAR (Egypt) Tunisia *Costa Rica *Peru
*Eguador *Uruguay
Japan Otker Far East *Guatemala *Venezuela
Burma *Korea laiti -
*Cambedia *Laos

o . ETNS A s * Countries for which Special Category and
ggigaxggzlwan) *gﬁliigsénes military grant goods have been included,
Tndonesis “Vietnam where applicable, in cols (2), (3), and

== (6). Shipments of these types of goods
to all other countries, if they occurred,
are shown only in the 32-, 33-, and 50-
country totals.

bImports converted from c.i.f. to f.o.b. prices using IMF data where available
(International Financial Statistics, Supplement to 1963/64 Issues, n.d., pp. xiv-xvii and
226) and otherwise applying the factors .85 for the Far East and .89 for all other regions.

cSpecial Category commodities are those for which commodity types and recipient countries
may not be divulged for security reasons. Most, but not all, of military grant commodities
fall in this class as do a modest quantity of commercial exports. Special Category commodities
have been shown under the regional groupings in this table only for those countries where indiv-
idual country figures are to be published by the Census Bureau. For country names, see note a.



Tzbls 1 (cortinued)

Notes (continued)

dAid-financed commodities include some ccezn freight and some PL-LSC Title I commodities
which generated currencies for J.3. usss other than country assistancs. Zxport-Import
Bank commodities include those initially firzaced by the Bank, but for which the Bank was
later reimbursed by private participants. Ic Ezport-Import Bank-financsd corrodities have
been attributed to those cases where lcans wers for the refinancing cf prsvicusly pur-
chased U.S5. exports.

®Equals column (3) minus (k). Hay irclude some U.S. comrmoditiss indirsctly financed
by offshore expenditures of aid dollars. Iin general, "commercial" expcrts consist of
all U.S. goods exported which were not dirsctly financed through U.S. eccnomic assistance
or transferred under U.S. military grant programs. Column includes Srscial Category com-
mercial exports in regional totals, whers applicable, only for those countries identified
by an asterisk in footnote a.

fcorumn (7) equals 100 x column (6) / column (1). Column (8) equels 100 x column (6) /
column (3).

€Gross aid equals all gross new, non-military grants plus all new credits plus currency
claims acquired through sales of farm products and so-called "second stage operations"
minus local currencies disbursed for economic grants and credits and for othker uses.
Export-Import Bank assistance equals direct loans less reimbursements by private partic-
ipants. (Assistance is thus more narrowly defined than are "aid-financed commodities"
in columms (&) and (5) which are attributed to this assistance.) The U.S. programs in-
cluded are those reported in Foreign Grents and Credits and include A.I.D., Food for
Peace (PL-480), Ex-Im Bank, Peace Corps, etc.

hThe difference between 100 and the percentage shown in this column is the percent
of directly financed aid commodities purchased outside the bounds of the United States.

lRegional totals exclude, in addiiion to commodities transferred cnder military grants,
minor quantitiés of Special Category gocds which moved through commercial channels. The
amounts are inconsequential -- pt for KESA and Other Far East where their inclusion would
have increased the change *or commercial U.S. exports by 10-15 per cent.



Notes (continued)

Table 1 (continued)

332-, 33, and 50-country <ctals include, in addition te the regional subtotals shown, the
following amounts of Specizi Category goods and other goods transferred under military grants:

Exclusicns from "Total,
Total Special Excluding Military Grants"

Category Ex- and from "Ccmmercial"”
clusions (col 2) (cols 3 and 6)
$76 . $17 m.
g9. 48
+23 +31



Table 2
CEANGES I'! FOREIGN CURRENCY AVAILABILITY PY REGIONAL SROPS OF
50 PRINCIPAL AID-RECETVING COUNTRIES,Z/ 1957-58 to 1961-62
(Values in annual averages, millions of ©.3. dollars)

U.S. Economic Assistance U.S. Military J.S. Investment Scuntry Sxports (f.0.b.) Change in Total Shown, Tctal From
fegion Gross Net Net, minus Commod- Overseas Direct Other GLet IBRD, To L.5. To all Gola & Dol-  Excl. U.S.- 3.S. Only,
& Tear , C.S.-pro- ity Expendi- (I .) (F_,) iDa, ard (X;u) Other lar Reserves Precurred Excl. Com-

= (“i) curred com- Grants  tures ut - IDB (0,) * Countries (R )(where Commodity modities
modities  (Em)  (X,) . (X)) kndwn) aid

(1) (2> (3 €] {5) (6) (7) (8) (9) (10) (11) 12) (13) (18)
Hear East and South Asia (12 Courtries)
1357-58 780 476 164 318 82 10 -21 178 L9 3582 -572 3914 726
13£1-62 1403 1311 315 125 85 36 =37 92 551 Lo26 L7 5115 950
Change 4623 +635 +151 ~-193 +3 +26 -16 -86 +60 +hlly +619 +1201 +224
Africa (6 Countries)
1957.58 71 69 Ly 6 51 14 - 1 81 683 -28 846 190
1351-62 218 220 108 8 26 98 - 11 82 828 -38 1115 314
Crange 4147 4151 +64 +2 =25 +84 - +10 +1 +145 =10 +269 +124
Zurope (4 Countries)
1957-58 383 325 25 L3 98 3 3 1 149 2715 88 3042 228
12€1-62 278 252 -6 1 60 12 -2 13 205 3954 437 L4673 269
Thange =105 -73 +19 -32 -38 +9 -5 +2 +56 +1239 +349 +1631 +5
Japan :
1557-58 99 20 -99 97 437 2 59 48 638 2229 -77 3237 1037
1961-62 80 42 -Lo 31 382 Lo 286 58 2991 3342 -1 7058 3659
Change =19 +22 +59 -66 -55 +38 +227 +10 +2353 +1113 +76 +3821 +2622
Other Far East (10 Countries)
1937-58 868 853 li56 L87 189 27 124 13 533 2199 =17 3524 1329
1361-62 704 669 275 328 204 -13 86 9 734 2349 -94 3550 1286
Change -164 -184 .18]1 -159 +15 -ko -38 -4 +201 +150 -77 +26 -43
Latin America (17 Countries) ,
1957-58 514 386 59 31 n.a. 695 164 56 3101 L250 -2l9 8076 4019
1961-62 781 613 120 27 n.a. 67 260 17 133 ol =231 8307 3580

Change +267 +227 +61 o=k n.a. -628 +96 -39 +32 +691 +18 +231 =439



Table 2 !:ontinued)

U.S. Economic Assistance U.S. Military U.S. Investment Country Exports {f.o0.b.) Change in Total Shown, Total From

Region Gross Net le%, minus Commod- Overseas Direct Other let IBRD, To U.S. To all Gold & Dol- Excl. U.S5.- U.S. hly,
ey A; U.S.-pro- ity Expendi- (I ) (F .) 1IDi, and (x.) Cther lar Reserves Procurred Excl. Com-

ear curred com- Grants tures us 41 1DpB (0,) wm Countries (R, . /where Commodity modities

modities (Ekni) (Mi) 1 (xio) knéwn) Aid

6] 20 3 (&) (5) (6) (7) (8) (9) (10) (11) (12) (13) (1)
Subtotal, excluding Latin America (33 Countries)
1957-58 2201 1943 540 1010 857 56 165 251 1892 11408 -6056 14563 3510
1961-62 2683 2u4gL 652 554 757 173 333 183 4563 14499 351 21511 6476
Change +482 551 +112 -u456 -100 +117 +168 -68 +2671 3091 +9c7 +69L8 +2968
Subtotal, excluding L.A. and Ja (32 Countries)
1957-58 2102 1923 639 913 420 54 106 203 1254 9179 -529 11326 273
1961-62 2603 2452 692 523 375 133 7 125 1572 11157 352 14453 2819
Change +501 +529  +53 -390 -45 +79 -59 -78 +318 +1978 +881 +3127 +346
Total (50 Countries) .
1957~ 2715 2329 599 o4 857 751 329 307 4993 15658 -855 22639 7529
1961-62 3464 3107 772 581 757 240 593 200 7696 19440 120 29818 10058
Change +749 +778 +173 -460 -100 ~511 +264 -107 +2703 +3782 +975 +7179 +2529

n.a. = not available
8/ See Table 1, note a, for details.

Sources: Col(2): Equals col(3) before exclusion of reverse grants and repayments of credit. Source was U.S.
Department of Commerce, Foreipn Grants and Credits, op. cit., and records of Office of Business
Economics, Balance of Payments Division. Equals gross non-military grants, new credits, and net
accumulation of foreign currencies for all major U.S. assistance programs, including A.I.D. (and
predecessors), PL-480, and Export-Import Bank.

Cols (3), (5) through (12): See text, following equation (3), for description and source of these
foreign currency or resource variables (Fji’ in eq. 3).

Col(4): Equals col(3) minus U.S. commodities procurred and paid for by U.S. economic assistance
prograns (from A.I.D., Statisties and Reports Division). These cormodities include the *U.S. Share”



Table 2 (continued)

Sources (continued)

of surplus agricultural products but exclude Export-Import Bank commodities initially financed
by the Bank but for which the Bank was later reimbursed by private participants. The commodity
totals used for this column, therefore, are slightly smaller than those of Table 1, column (&),
Col (12) : Equals cols (4) + (6) + (7) + (8) + (9; + (10) + (11) + (12).

Col (13) ¢ Equals cols (&) + (6) + (7) + (8) + (10).



Gross

Tatls -~
YYPOTEETICLL CCSTRUCTION OF TR V.o
ASSOCILTED W75 " .S. ECO.QMLT ASESSTLICY, ZU
50 rRIVCIPAL AIDRCCEIVIIC

TSACTTIDING THIRD COUHTRY

S8 wPPRRRRD: T.S. CORMODINY

£XPORTS

R-37C0AL GROL:S OF
7D 1941-£2

780

<apan 99
Ciner FE 868

Li-
~dc_.zr 218

-other 296

Total 2715
{% of
~=. 3) (153)

156 130 34 11 133
730 357 S 75

166 103 14 40 133

ON

iN)
)

»

275 228 L6 3

2L5% 231 198 174

(138 (200 (13) (11

Gross Ccr- ~prarznt Zstinataed Estimat:d Zzti~at=a g xo Col (2)
Economic noditiesa ~crmodity Scbrtituticrn Gain Frow ~y:e Commoa- .pparent True
Aid and Cash —XpCris LC3S Respendirnz -t Txports® Zyperts. ELNEQYIS
() (2) 3) [€)) (5) () = "g)

z .09
:7 .5

.66 .51
.83 .79
.71




RV S S UL
Takle L (comtainisd)

egion () (2) (3) (&) (5) (6) (7) =y
1961-62
LESA 1403 1222 996 io8 b 932 .82 .76
~frica 218 156 112 9 6 109 .72 .70
Zurope 278 281 26~ 29 4 249 JGh g
Japan 80 8s £5 e 6 72 1.00 .23
Ciher Far
East 704 611 3L 2 59 394 6L 5=
Ti -doliar 298 225 16 =1 47 180 .72 .79
_.Other L{82 Llru-lr 2’\2-_ 58— L"8 221 - Z é » 2 2
TOTAL 3L6L 302L 236 303 214 2257 .78 .75
‘4 of ccl 3) (148) (129) (100) {13) (9) (96)

Change 1961-62d

50-country
TOTAL +7L9 +570 +567 +72 +16 +511 .99 .90
(% of col.3) (132) (100) (100) (13) (3) (90)

Source: Text equaticns (7) and (8) applied to A.I.D. export and aid data for each of 50 principal
aid-receiving countries. (See Table 1 for country detail.)



Tacie U4 (cnntinued)
Footnotes:
a . .
Including offshore commodity rurchac:ss.

b Excluding exports indirectly ficanc-d through third country respending effects.
Zstimated third courtry respending wsolZ navs irereased the 1957-568 30-ccuniry

totals for columns (5) and (£) ty 313% :zllions and the 1961-62 totals by 145
millions.

€ Equals columns (3) minus (&) pl:s ().

4 Columns (2) and (3), but noct cciirn (1), contain commodities related ic but not
z1timaiely paid for by eccnenic z2ig. Tizsz are surplus agriculture products whose
local sales proceeds are earmarkesd for nen-2id uses and Expert-Import 3ank-financed
commod:tes for which the Bank iz reirioursed by private pariicipants. If these

Foee woTewe s (2) snd (3), the S0-colniry
would have been altered approxz-a=zl) =: fcllows, and the changes in thess totals
would have differed only =lightly Irer

™

v
D

rcz= shown in the table.

. Commodities apgarasnt Substitution Respending Zstimated
50-country totals and Cash Exports  Loss Gain True Exports
(2) {3) (W) (5) (5)
1957-58 2298 1623 210 i82 1595
1961-62 2873 2195 283 200 2112

Change +575 +572 +73 +18 +517
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ALTERNATIVE ESTIMATES OF U.3. CCMYCDIT: EXPORTS RESULTILG FRC.

A.I.D. AND EXPORT-IMPORT 34l DISBURSEMEHTS, 1959-1962

(A1l wvalues in millionsz

cf current dollars)

Lyrn Statistical Estimatss ¢f Zirsct and Indi-
Obszrv=d Zxzpenditures Substitution- ract T.S. Commecdity Zxrcris sssccisted with Add
Respending Fodsl Lagged Model Averzzz Shars odel
Gross Comrodities U.S.Com- Subst. Respend. let Lower Upper Mean Lowsr <(pper Mean
and Cash modities Effect Effect Experts Limit Limit Velee Limit LIimit Value
(1) s (2) (3) (8 (5) (6) (7) (8) {9) (10) (21) (12)
A.I.D., Only
33-Countrv Sample
1959 998 757 284 -25 105 364 272 376 324 35C 71 $10
1960 990 772 275 =24 115 366 366 478 L22  L1o g3k L84
1961 1072 871 373 -37 119 55 249 262 256 460 6z 531
1962 1276 g3 611 -70 88 629 681 865 773 785 995 890
A.I.D. plus Export-Import Bank Loans
33-Country Sample®
1959 1362  1079° 577 -81 147 643 376  Wwph L2s  5h8 708 628
1960 1227 o9k L79 -68 131 560 Ls0 602 526 530 il 637
1961 1685  1kL6° 813 -124 202 891 622 622 €22 819 974 896
1962 1692 13€4° 903 -124 156 935 826 1058 . 942 1061 1306 1183
Sources:

Cel (1), (2), (3):

Col (&), (5), (6):

U.S. Department of Commerce,

records; and A.I.D., Statistics and Reports Division.

33-cocuntry totals shown.

Foreign Grants and Credits, op. cit., and

Regional subtotals were corputed using regional totals of the variables and
equations (7) and (8) in the text.

The regional estimates were then combined to give the



Table 5 (continued)
Col (7), (10): Eguals Col(l) times annual estimawes of Lynn's coefficient b*,
computed fuirst using historical U.S. marizet share of preceding year an
then for the period 1949-1953.
Col (8), (11): Equals Col(l) times annual estimates of Lynn's coefficient b,
as computec in equations using historical U.S. market share of precedigg
year and of ine period 1949-1953.
Col (9), {12): 1In each case equals the arithmetis mean of the preceding two foiumns.
Footnotes:

a o .
Agency for International Development and predecessor agencies.

bIncludes Burma, China (Taiwan), Korea, Phil:ppines, Thailand, Bolivia, Colombia,

Costa Rica, Ecuador, Guatemala, Haiti, Yondaras, Mexizo, .licaragua, Venezi.e:z, Argeniina,

Brazil, Chile, Paraguay, Feru, Uruguay. Ceylon, Greece, India, Iran, Israel, cordan,
Pakistan, Syria, Turkey, U.A.R.‘Egypt), Evhiopia, Libya.

cExport-Import Bank-financed zommodities do not include those purchased xn earlier
years (i.e., those for which Ex-Im refinancing was made available in the year shown.)
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Table 6

ESTIMATED NET (ACTUAL) EFFECT ON U.S. EXPORTS (INCLUDING
RESPENDING IN THIRD COUNTRIES) OF APPLYING 80% AND 90%
TYING" TO FY1964 PATTERN OF A.I.D. OBLIGATIONS
(A1l values in millions of dollars)

FY1964 Estimated U.S. Exports in Estimated Actual
A.I.D. Absence of Tying U.S. Exports
Program 1957-59 1964 Export Values with Tying of
Region Average Apparent Actual 80% '+ . 90%
(1) (2) (3) (&) (5) (6)
NESA 808 32.5% 295 400 650 702
Africa 202 9.9 20 73 164 177
Far East 338 33.7 114 211 279 293
Latin America ~ 4
Dollar L 35.0 154 331 367 376
Non-dollar _225 60.8 137 172 191 200
TOTAL 2014 720 1187 165 1748
% of total
obligations 100% 364 59% 82% 87%
SUMMARY
Gain from 80% tying over no tying  BU69 mil. (+40% above'no tying)
Gain from 90% tying over 80% tying 92 (+6% above 80% tying)
Gain from 90% tying over no tying 561 (+47% above no tying)

Sources:

(1) A.I.D., "Front Lines," vol. II, no. 7 (Feb.l5, 1964), p. 12. Program
totals are given as a range, and the lower of the two numbers has
been shown here. The Latin America figures exclude the Social
Progress Trust Fund and are based upon country figures underlying
the regional totals given in the source. ("Non-dollar" countries in
LA consist of Argentina, Brazil, Chile, Paraguay, Peru and Uruguay.)



Table 6 (continued)

(2) Based upon 3-year averages, 1997-59, for 50 principal aid=-
recoiving countries. In computing the U.S. procurement share,
agricultural commodities purchas:d under Sections b02 and 550
have been eliminated from bolh numerator and denominator. (See
text, equation 13.)

(3) Column (1) x (2) s 100

(1), (1), (6) Rased on relationship beilween actual and apparent
1.S. procurcment shown in Fignee L.



Table 7
ALTERNATLVE ESTIMATES OF U.S. COMMODITY EXPORTS RESULTING
FIOM 1961 Al LoD EXPENDI'IIRES, BY REGIONAL GROUPS
Ol LYNN'S 33-COUNTRY SAMPLE

Estimaled Ultimate Net U.S.
AoL.D. Expenditurcs ($ millions) Commoditics Attributable to

Commodity Pur Offshorc A.I.D. as a Per Cent of Gross
Regrronn Gross chases in U.S. Commodily _Aid Expenditures
[rrevocable Procurc- Brookings- Lynn Substitution-
Letters of All  mcnts plus bascd lstimate Respending
Credit Other CadiGrints Estimate Model
(1) (2) (3) (4) (5) (6) (7)
Near East &
Scuth hsia 549 - 165 282 1% 34 u2g
Africa 30 - 0 b 3 28 L
Far *ast 295 - 130 148 59 76 66
Latir.
Ancrie: 198 7o f 64 L2 70 56
(Dorlar
hi- ) ) (3) (6) (36) - - ()
(Otle ) (i) (69) (0) (2i%) - - (6:)
Ji-ecountiy . )
Toal 1072 7 301 1ot T o 50

aLveragvs using values in column (1) as weights.
Sourves:
Column (1): U.S. Dept. of Commerce, Foreign Grants and Credits, December 1961
Quarter (Washington: July 1962), Table 3 ("American Aid" grants)
and Table 6 ("American Aid" country program loans).

Columns (2)-(4): A.I.D., Statistics and Reports Division. Taken from work-
sheets underlying Table 5.

= [ [ "wooon
Colamn (j):Equals&fmi col (W) + (1 - 5} + Siri) col(3) + (1 - sy +siri) col{é}]

% col(1), where ry, s; and s are from Walter Salant, et
i

al., op. cit., pp. 171-172, and equal:




Table 7 (conlinued)

subs. Against Subs. against
titicd Feedback  t.8. Preeurce- lrrevocable Let-
tatio, r ment SI Lers of Credit, Si
Near la:st & 3outh Aau .3l 2h 75
Africa AY .20 .70
Far East RV .35 .85
Latin America .59 L0 .90

Column (6):

Coiumn (7):

Based on Lawrcnce E. Lynn, "U.S. Foreign Economic Assist-
ance and the Balance of Payments," op. cit., Tables 4-6.
Lynn's estimates before third country respending were based
n his two-stage Aitken rcsults and were as follows:

Near Fazt & South Asia 26%
Al'rica 119
ar 1ot o)
Latin Amcrica Ood

Lymn's cstimates were aliusted Lo include Lhird country re-
spending by adding (r. P - X, 5.x - sa.). A
description of these baramﬁtvr; s found ﬁndﬂrlvauatiOL (r)

in the texl, and the vitwe s used were those undcrlying Figure 1.
Values for x,, nominal tyines level oxcluding services, egual
col(2) + (3) divided Ly coliz) + (3) + (&),

Bascd on Fipure L or yuation (1?) and paramcier values used
for constructing Figurc . Direct and indirect commodity
exports werc first found and then divided by total A.I.D.
expenditures to get the percentages shown.
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