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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
 

The first is the availability of convertible foreign 
exchange,


countries. 


and the second is the local preference for U.S. goods 
as opposed to those
 

from other foreign sources. Foreign aid may provide funds with which
 

imports from the U.S. may be purchasu.. 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
 

It may also happen that repayments of past
furnished by the program. 


foreign assistance loans decrease the amount 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
 

countries) or will serve to increase gold or dollar reserves, 
mostly in
 

The net effect of these respending effects
 the more developed countries. 


will probably be a further increase in U.S. exports, 
but it is also possible
 

can be a severe drain on U.S. dollars.reservesthat leakage into foreign 


the appetite for
 
Aid provided to individual countries will also increase 

The
 
U.S. goods through both a demonstrAtion and an income 

effect. 
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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 devolop 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 constructod "ubsti tution-respending" model and 

against a parallel statistical analysis performed by Lawrence Lynn of Yale 

University. 
Part VI discusseL a number of conclusions derived from the
 

earlier analyses, extends the results to include third-country respending
 

effects, and estimate true effect of tying A.I.D.'sthe net on the 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 $20 per inhabto 

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 countries
 

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
 

wok!k 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

'ille), Nepal, Ryukyu Islands, and Trust Territory of the Pacific Islands.
 

A list 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.: Exports of domestic commodities, including Special Category,

1 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.) 

Ec.: Commercial exports, including Special Category items, from 

1 U.S. to country i, defined as equal to total exports (E.) 

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. Bureau of the Census, classified unpub
lished ledgers for Em )
 

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 constructionetc.
 

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

Y.: Gross national product of country i in 1961 prices, con
1 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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Dr: 	 Dummy variable taking value of 10 if country i belongs to
 
region r and taking value of zero otherwise.
 

r: 	 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 relationship using
 

deflated by dividing byordinary least-squares. Both exports and GNP were 

population. The dependent variables used were thus E./P i and Eci/pi
 

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

i = -6) + 	 i r I (_2(1) log Ei/Pi -2.321 1.469(.217) log Y/Pi + dr log Dr = .615) 

for r = 1 (NESA)
where d = -.222 
r (.182) 

= -.117 for r = 2 (Africa)
 
(.208)
 

= -.527 for r 3 (Europe)
 

(.283)
 

= +.137 for r 4 (Latin America)
 
(.184) 

+ dr 	log Dr (R2 .658)

(2) 	log Ec/P i = -3.178 + 1.664 log Y /P

(.541) (.254) i i
 

= -. 173 for r = 1 (NESA)where d 
r (.4) 

= +.096 for r = 2 (Africa) 
(.244) 

= -. 664 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; R2 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

ly, in equations 1 and 2) only in the case 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/P,, 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
 

The coefficients
respectable for size-deflated equations of this type. 


nevertheless suggest that a considerable portion of the variation 
in per
 

capita exports (35 to 40% 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:
 

Y. 1.469
 

(l!) Ei/Pi = d)

1 r 

Y. 1.664
 
= (1)(2') Ec/P i 

i r 
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The exponents of (Yi/Pi) correspond to income elasticities as conventionally
 

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, d1, indicate the relative importance of the various regions to
 
r
 

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:
 

value of dr
 

Total U.S. Exports Commercial U.S. 
Region per Inhabitant Exports per In

_ _ _ (eq. 1') ...habitant (ea.2")
 

Near East and South Asia .00286 .00045
 

Africa .00365 .00083
 

Europe .90142 .00014
 

.00189
Latin America .00655 


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

are those determined by otherticities found, for example, similar to 
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observers for total imports by the less developed countries. 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 t and base year s, and 1961-62 estimates are derived using these
 

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

IA 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.6
 . The
 
implied elasticities are derived from ibid., Table 1-6, lines 1,3, and 3b.)
 
Gross income elasticities implied by the Qer capita elasticities found above
 
i.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. 4(September 1960), 631-639, esp. p. 634, Table 4.
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.prices), the following results are obtained: 

Actual Percentage Difference Between 

Total Imports Estimated and Actual Totals 
1961-62 Chener Eq., Eq. 

(1958 prices) model (2) 

49-country totald $27,121 m. 	 -6.0% +5.7% +2.8% 

-9.3 -0.2Total, excl. Venezuela 26,251 +2.6 

Total, excl. Venezuela 
and Japan 21,591 -10.5 -2.8 -5.5 

= (1 + p)n(l+c)(1 + g)ndawritten as: Et/Eo 

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 

c = population exponent found by Chenery (-.281) 

d = per capita income elasticity found by Chenery (.987) 

o = annual average, 1957-58 

t = annual average, 1961-62 

n = 4 (number of years between 1957-58 and 	1961-62) 

= (i + p)n(l + g)l.66nEt/EbRewritten as: 

=CRewritten as: Et/E (1+p)n(l + g)1.4 6 n 

(The per capita income elasticity used in this case, 1.46, was 
exportsderived not from total U.S. exports but from total U.S. 

minus military grant transfers. It differs slightly from that 

shown above for equation 1.). 

test because of lack of comparable%oland was excluded from the 

GNP data.
 

were in fact derived from regional averages of
(The estimates for 1961-62 

a slight downward
the variables rather than from country detail and may have 


bias of perhaps 1-2 per cent.)
 



The Chenery model tends to underestimate the increase which took 

place between 1957-58 and 1961-62, and this underestimation increases 

The other two models overstate the increase
when Venezuela is excluded. 


for the sample as a whole, come close to the actuals when Venezuela is
 

and fall below actual increases when both Venezuela and Japanomitted, 

from the sample. (Imports to Venezuela fell sharply between
 are excluded 

1957-58 and 1961-62, apparently as a result of decreased U.S. private in

veatment in the oil industry; Japan's imports 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
 

data upon which this test was made. Professor Chenery derivedthe sample 

a included many of the
his statistical findings from 63-country sample, 

and imports for the period 1952-54. The results from
wealthier countries, 

It is also worthy of
the current study are based upon U.S. exports only. 

than neither the Chenery model nor the one derived in this study from 
note 

the actual data do well in predicting 1961-62 U.S. commercial exports, 

Both models do moderately
given actual 1957-58 U.S. commercial exports. 


the Near East and South
 
well in Africa, the Far East excluding Japan, and 

by large amounts the increase
Asia. Both models, however, underestimate 


the increases to

in exports to Europe and overestimate by large amounts 

and to other Latin American countries. The Chenery model under-
Venezuela 


the 1961-62 level of exports to Japan by 12 per cent, and

estimates 


equation (2) overestimates the same figure by 17 per cent.
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aIt appears that other variables are at work which influence 

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 foreign currency and 

other resource variability, are examined in part II (see especially 

In part III these new variables are formally incorporated
Table 2). 

into a statistical model. 

II.
 

A partial 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. 

If total U.S. exports increase more 	 than do aidcommercial markets. 

in total aid, then it is atfinanced exports but less than the 	change 

a net loss in U.S. commercial markets.least possible that there has been 

(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. 

exportq. Finally, if the ratio of 	U.S. "commercial" exports (that is,
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those exports not directly traceable to aid-financed, U.S. procurement)
 

or isto a country or a region's imports from the whole world is constant 

rising, there is evidence that U.S. coaercial exports are successfully 

their share of local markets.maintaining or increasing 

evidence for the years 1957-58 to 1961-62 is presented in
The 

principal aid-receiving countriesTable 1 and summaiized below for the 50 

examined in this study: 

Increase in U.S. Exports Increase in 

Aid- Commer- U.S. non-
Total, excl.Country or Region 	

cial military aid
inanced
fmilitary 

+$623 m.
Near East & South Asia +$597 m. +$484 m. +$113 m. 

47 +87 0 +147Africa 


+68 -88 +156 -105
Europe 


Japan +614 -71 	 +685 -19 

+116 -164+113 -3
Other Far East 
+1101
Subtotal, ex. L.A. +1510 +1409 +4b2 

- 435 +158 -593 +267Latin America 

+749+1075 +567 +508

50-country total 

Source: Table 1
 

*Includes some Special Category items not included in
 

the regional subtotals because of security classifi

cation reasons.
 

This summary shows that in the 33 countries outside 	of Latin America, 

transferred under militarytotal U.S. merchandise exports (excluding goods 

as great
grants) increased by an absolute amount that was over three times 


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

an
appeared that almost all of the increase in U.S. exports resulted from 



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 remaining increase ray have 

indirectly resulted from increases in non-commodity forms 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 total economic aid by $267 millions. For the 50 countries as a group, 

the increase in total U.S. exports was about 90 per cent larger than aid

financed exports alone. 

The big gains in U.S. commercial exports occurred ir tho Far East 

(particularly Japan), the four European countries includel (.lustrLa, 

Poland, Spain, and Yugoslavia), and to a lessor exw,-nt ,iv, "atr East and 

South Asia. U.S. commercial exporLt, A'3 Cf''.7-1 , . _,roL.n3 relatl.' 

to those of other nations in Africa. They sufferedI an aIsoj .'v' v..;,%,o"-i 

in Latin America at that same time that exports i'rom other countries to
 

Latin America were increasing.
 

A number of further points, however, should be considered. The 

first is the extent to which some comr.ercial exports may in fact have baen 

indirectly financed by non-commodity U.S. aid. Evidence presented later 

on suggests that while in ;'m:io;. toro .; -indirect aid financing 

of commercial exports, only in 'L,-i casce of Japan could part ol the increase 

in commercial exports between 1957-53 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 incrnase, 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 +$113 ".i. -$45 m. +$158 m. 

Africa 0 -3 +3 
+2 +154Europe +156 


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 alternatively 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
 

both in aid-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 "principal aid-receiving 

country." Although U.S. Government economic assistance to Japan averaged 

almost $30 millions a year (net) from 1958 through 196L , ,luch 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 1: since Japan was responsible for 

much of the gain in "commercial" U.... 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.
 

4U.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
 

:Pan - '."n cooi.-:odities are included under 	commercial transactions). 

(One reason for not excluding Japan from a study of this nature is
 

that Japan is a major tra 71n:; poo'trtr of many 	 of the principal aid-receiving 

will reflect some "respending"countries. U.S. exports to Ja-pan, therefore, 

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.S.)
 

The final point concerns the extent to which the results of Table 1 

are affected by changes not directly related to a country's recoipts of 

[*,),-U.S. aid. The statistical analysi:; r ,,ri.t .*ar I ! ,-' :1, U,, , v:wll, , 

that at one particular point in tino, .uch (perhaps onc-iIalf) 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 

occurring between 1957-58 and 1961-62 have been shown for the 50 principal 

aid-receiving countries in Table 2. ' !ot n;hown, 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 f'.± sources. is perhaps suggestive thatfrom U.S. It 

the drop in U.S. commercial merchandise exports to Latin America ($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 form5 : 

(3) (E- E ) = a + b (F1 -F 0 ) 

where E. = total U.S. commodity exports, including Special 

1 Category items, in millions of current year dol

lars, 	 shipped to country i 

F = 	 foreign currency or resource of type I available 
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 
J 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,
 

(4) Et = a + b.Ft., where t denotes either 1957-58 or 1961-62, 

and to relate proportional change in U.S. exports to country "i to propor

tional change in foreign resources,71/o = a + b (Fl/F0 ) 
(5) Ei/E i i i j 

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
 

than a very small amount of tho change in U.S. exports betweon 1957-58
 more 

and 1961-62.
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(All 	values are millions of current year U.S. dollars.)
 

A. 	 'cnL i4J.. uconomic assistance from all major programs (including
 

A.J.D., PL-480, and Export-Import Bank loans of all types),
 

(U.S. Department of Commerce, Statistical Abstract of the
 

United States, 1963, pp. 861-863).
 

X. = Commodity exports to U.S. from country _, (A.I.D., Statistics lU
 

and Reports Division, Country Economic Data Books).
 

X. 	 = Commodity exports to all other countries, excluding U.S.,frou10 

country i (same source as Xiu).
 

I . = 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.)
 

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

country i, where available, including: 

a) changes in short-term liabiliti,.:_; to foreigners, repcrtod 

by banks and non-financial. instlt.t.ioni; 

I) changes in short-term claiu on 'o.,,:;Iw1', reported by 

banks and non-financial institutions 

c) changes2 in long-term banking claims on foreigners (this 

was 	 the item most often not available) 

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

foreign securities (not including common stocks) 



(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, 2, 

'311, 7 and :'.) 

Mi Military vxpenditures by U.S. in country i, including off

shore expenditures under Military Assistance Program (Depart

ment of Onfnnsn, "11.2. Dfonse Expenditures Entering the 

International Balance of Payments," OASD (Comptroler) IBPD, 

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.) 

in. Comoditi.es transf'erred from U.S. to country i ,indeIr iril.litary 

assistance grant,; (U.S. l1ureau of the Census, ci]ajsif'i d ledgers; 

includes both Special Category and non-security type' cominoditi'.s). 

0. = Expenditures (net of the country's own capital. 1),,:1crI.i.) 

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 

subscriptions, often from the Annual Ruports of' these 

organizations).
 

R. = Increase or decrease in reserves of gold and foreign exchange 

by country i (A.I.D., Statistics and Reports Division, Country 

Economic Data Books). 

1 
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The analysis was made using change in both Ei (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 analysin, .' I lowi ,: oibinations of variables 

were employed: 

SIi = Iui + 1'ui 

S. = SM. + SI. + A. + X. + X + R.1 1 I 1 1lU 1 

Afi = A - Ea. (where Ea. = U.S. exports directly financedi i 1 

by U.S. economic assistance as defined earlier) 
.4 

S. = S - Em. - Ea.
1 i 1 1 

The most useful statistical ro:;u L; or tI. analysis are given 

below. The coefficients found for each independent variable are listed 

dircCtly under the symbol for that variable, and the standard errors are 

shown in parentheses. The symbol 6 denotes the chanCe in average 

annual values of the variable betw(.rn 1957-58 and L961-62. 

TABLE 3
 

Fqua- Depend- Inter- Independent Variables 
Lion ,nL Var- ",'c,!pt, * AIm. M. AX.;'.. ,'I¢I AX.iU Iul Z ui z i " j2. io il 

.0"K .90 .220, 1.41 1008 .O11. 

(6.28) (.i05)(.188)(.709)(.03i) (.074)(.192) 

3.2 E. .875 4.82 .634 .778 -.079 .205 .013 .795 .151 .789 .0761 (7.15) (.127)(.194)(.824)(.043)(.062)(.081)(.226X.782) (.113) 

3.3 c. .99 5.55 -.085 -1.127 .226 .838 -.027 
(5.68) (.098) (.657)(.o28) (.070)(.182)
 

3.14 "-,, c. .896 2.82 -.031 -.796 .196 .053 .823 .081 .713 .051
(6.47) (.117) (.765)(.039)(.058)(.076)(.21])(.7*7)(.]0)
 

http:betw(.rn


Al. trnati 	v,,i Lndpundnt VariablesF.qua- Depend-	 Inter-

X. 	 a lS. : 4-%Ea. 4AM.


tion ent Var- .2 cept, AX --SM. 

No. iab].e ' a 1 :.1 iu 1 1 J. 3.
 

3.5 	 BEi .849 4.15 .621 .751 .665 .187
 
(7.04)(.18) (.211) (.065) (.023)
 

3.6 L\I. .53 3.71 .60'; .66 .1(2 	 .771 -.388 
' (',. ',(.l ,h) (.0 ';0(.:.'09)'/)(.O 	 (.769) 

3.7 ' 	 ,. . Ir,.' -26. 0 . 413 .066 .,2
:..I.4.) 	 (.327) (..14) (.397) 

L.8 c ..365 3.45 -.074 .664 .164 	 -1.074 
"" (6. 53)(.i114) (.063) (.026) 	 (.758) 

3.9 &'Ec. .422-30.0 	 .087
 
(14.4) 	 (.014)
 

Source: 	 AID/PC, U.S. Export Study, Machine Run 05.08,
 
October 9, 1963.
 

Before interpreting the above results, it will he h..Ipru. Lo
 

inspect the simplo corrclations belwcen the varions varjabl,.j shown abov,.
 

The relevant correlation matrices are:
 

NA: /Em.3 A-M.iaX.i_ Xio '6 1 Il /-0. ,. E i . .. 

AA. 1.00 .15 -.06 .00 -.04 -.07 -.05 -.4f, .38 .26 -.07 

ZEm. 1.00 -.18 .23 .30 .02 .10 .26 -.11 .06 -. 251 
M. 	 1.0 -. 68 -. 62 -,0? -. 50 -. ]3 -. 30 -. 53 -. 57
 

1 

X. 1.00 .83 .07 .71 .1.3 .10 .6r .74
 

X 0.00 .03 .54 .05 .21 .'2 .63

io

J- i 1.00 .31 .0O1 .1.I5..(01. .6, 

' F . 1.00 -.03 -.01 -. 61 -.63
u' 

0.0.1 1.00 -.56 .00 .15
 

E 1.00 .90
 
I 

_Ec 	 1.00
 

http:7.04)(.18
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and 

,aA.6Em &M. SM Si AXu &Ea. &S AE i Ec 
___I i iu I_ 

&Ai 1.00 .15 -. 06 .12 .08 .00 .92 .19 .28 -. 07 

&~mi .i.00 -.18 .95 -. 13 .23 -. 35 -. 20 .06 -. 25 

AM. 1.00 .35 -. 27 -. 68 .15 -. 67 -. 53 -. 57 

.6 SM. 1.00 -.21 -. 46 .15 -. 40 -.12 -. 42 

AS] 1.00 .36 -.12 .27 .74 .79 

&X.1u 1.00 -. 11. .90 .65 .74 

1.00 .05 .19 -.17 A Eai 

A S. 1.00 .64 .66
1 

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
 

1 , ui F. and X.3.1, 3.3 Mi and1 Xiu M.1 and F ., 111 

3.2, 3.4 Same plus F and Xio, Mi and X.o, Xiu and X. o,
 

0. and R.
1 1 

3.5, 3.7, 3.9 None
 

3.6, 3.8 Mi and Xiu
 

The coefficientSi fofandtforA Ai, SMi , & Emi , S i 9, Iui, and A Si , 

on the other hand, should be moderately free of collinearity bias.
 



between 1957-58 and 1961-62The statistical results inditcat. LhaL 

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 R2 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 further
 

distinguishing between transfers of military goods and 
overseas military
 

expenditures and between direct private investment 
and private financial
 

Adding the variables, other country exflows (equations 3.1 and 3.3). 


ports (Xio), multilateral assistance expenditures 
(Oi), and change in re

on the other hand, not only fails to improve the results 
but
 

serves (Ri), 


actually reduces the goodness-of-fit because of the 
loss of degrees of
 

freedom (equations 3.2 and 3.4).
 

The results suggest that& "= )each dollar's increase
 
,.r O cA-.Vs 

in economic assistance (net of repayments) generated 
ad4. tLncrease
 

The apparent net effect on commodity exports
in U.S. commodity exports. 


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
 

The negative coefficients found for overcountry's exports to the U.S. 


seas military expenditures do not differ significantly 
from zero in most
 

cases.
 



The relative importance of the 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:
 

Indepndent variable Eq. 3.1(&E i) Eq. 3.3(&Eci)
 

Net U.S. Ueonornic assistanco (A A.) .282 -.040
 

Military grant comnoditius (A&Em.) .226 --


Overseas military expenditures (&M.) -. 040 -.107
 

Col,,lvy 'ort,; I,)U.S. (A X. ) .&,2 .636 

Dirtect U.S. private invostim,,lg ( ,) .592 .592 

Private U.S. financial flow1; (A 1) .0.6 -.010 

This sugg-s lhatmo6 of thu qiiantitativo change in total U.S. exports 

was associattA 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 somowhat less importance were changes
 

in economic aid and military grant commodities. A country's earnings from 

uxports Lo all r:ci plenmLo oth,i' l.h-ii Lh,, H.S. (X 0) were of conid(;rably 
!; , I '0 1': •l ""la. 

1., t: - '11 . ll "lil'r; .I o r I jl l ,l! ,I. -A o.t : 

Pt a Cou.[ffic.iuii'., 

Earnings from exports to U.S. (&X.). 

Earnings from all other exports (&X. ) .081 

In spite of the relatively good statistical fit of most of the
 

various equal-Aols described above, an uxami.nation of the unexplained re

siduals (lI) di f',1"roe liW n to coiintrytoe h;iLweot, i:actual exports a 



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
 

caita income model discussed in part I. In the Far Eastern countries,
 

on the other hand, the situation was reversed, and computed increases
 

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 



This resultsto individual countries or regional groups of countries. 

partly from the omission of behavioral characteristics such as those 

reflected by price and income elasticities and possibly from the omission 

of certain farms of foreign exchange earnings, such as direct U.S. private
 

investment in the Near Eastern countries and U.S. military expenditures
 

A number of attempts were made to combine behavioral
in Latin America. 


variables with the foreign currency and resource availability variables
 

This was done by using dummy variables to represent
described above. 


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 non-


European countries found a price elasticity of -1.15, accompanied by an
 

income elasticity of .4, and very little relationship between 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 throce-rogion international trade model
 

recently dvewlopc!d by Rudolf Rhomberg arid Lorette Boissoneault of the 
that price competition mightInternaLional Monetary Fund also suggested 

A one per cent increasebe an important determinant of O.S. ox.ports. 
in the price ratio between UJ.S. goods arid 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. 3alance of Payments," paper presented before
 

the Econometric Society, Boston, December 29, 1963.)
 



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 of O.S. economic assistance. The first 

of these independent estimates uses explicit assumptions about the subst 

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,? but the assumptions 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 Yle
 

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 variablos 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. + f (Agi- Ea. + s.Eta.)- s.Eta. 
1 1 1 1 1 1 1 

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 Ilnited States Balance of Payments in 1968 

(Washington, D.C.: The Blrookings Inotitut;ion, August 1963), Chapter VI. 
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country i, but 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.1 = 	 U.S. exports to country i directly financed by 

U.S. 	economic assistance (i.e., aid-financed pro

curement within the U.S.) 

Agi = Gross U.S. economic assistance to country i 

Eta. = U.S. exports to country i directly financed by 

economic assi;tance, which are in excess of the
 

amou., of ueports which country i would normally
 

be expected to purchase from the U.S. These "tied
 

exports" may be defined more precisely as equal
 

to Eai - aiAg,, where ai is the "normal" ratio of
 

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

ly untied.
 

f. = 	 Ratio to dollars spent in country i of dollars1 

returned to the U.S. from country i (the "first
 

round 	resperid-ing effect" or "feedback ratio") 

s= 	 Ratio between 1.S. commercial exports to country
 

i supplanted by aid-financed U.S. exports to i
 

and total tied ,I.S. aid-financed exports to i
 

Equation (6) says that that the net offect of U.S. economic assistance on
 

oqual 	 Lho ohs:rvod or apparnritU.S. 	 exports to a particular country will 



exports directly financed by "ad (:.) rsLig U.S. exports indirectly financed 

by net respending of aid funds min substitution losses suffered by normal 

U.S. 	 commercial exports. The respuiittbg .iffect is determined by applying
 
jtl,,u d f,,idba:k
: Li 	 ;i r; .ai., (f.) 1. t- V .:' .I-A,1W,, is I..I.a'- L, ,i i 

(Ag.) 	 aU. ai1-1'z~a:, d I.S. ,.x.r:, il s t bt. liousloss ., (Ea. - s. t,.a ). 

']'l,: : ; I. ,'.r. ar; l.,h1u,1, i , ,y appl.y l!gra I' ';IJ.on 

ratio 	(si) to the differetcL,. Lwt,,i ,iitt,, ly I.1.ianlc(:,1 l.S. ,'prL. arld 

thos3'. 	 ( xp jr-t- W~11 iW011i'4 hay .- [ '.h.. ye-ounr1 	 In fioI51 j-; ,nni5 r all 

tit- ly ng (E. - a. Ag. , or t.-, .:,ji ., Eta ). Valuu.s, of Ea.,. ardA: 
'iPI:,:nh..n-u d d,li.,,,! I..yi (:, rv' -.. , ~I li.in 'i'al.-,i 2) . S},,: 'm ,..


has always buEri some tying in ihi II.o. f.u±'oign assistz:ew pv',g.rair (a., ;,. 

fined in this st.udy to Inelinle slirp-7sis :.g-lr'i ,:ul1Axral psrogranni anid Eypi~ri. 

Import Batk loans), it was iit p.-t iil.e L.,dir. ,ti' ,:timat. H.1 p 'tiut 

of Ea, which would have been proc:,ircd in the U.S. in the abseilce of tyig. 

It was therefore necessary to indiv.Ttly u;stimat, Eta, by empluyinrg. t. 

r'ela Lionshlip, 

Eta. 	 = Ea . Ag. 

•rid assuming, 	 that a. [.S.furtIha :i}o, (ic.', ntioial '*:.:r:i!at '.oil.o ,)c 

l*''i gz economic assistaance l! I:,.; .. OV:,:ty':ig) ijisal ., wa; t, (,. 
I. 

first round responding , 1' all ,.j'' . ;. ' ,,i',,,:i Iby : it }.it 

the U.S.). Conceptually, of couril, ih, paramin.r; a and t' an- similar 

although they may differ in practL:t; bn,:as . ot' JilifI, "i.,'csal"r,nii. }..s.

terns 	botween thl-. U.S. imirort colL,.t oU aid-fitrarwed progi-ams as contras-sd 

with a ,.ountry's total iiport:;. 
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The feedback parameter fig in turn, was estimated as the observed
 

ratio between commercial U.S. imports to a country and the country's total
 

coirmercial imports from all sources. Two points should be noted. First, 

it was not possible to estimate aid-financed imports from countries other
 

thar the U.S.; hence the denominator of the fraction just described ex

cluded aid-financed imports from 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
 

it 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) fi 
 I. - Ea.

1 1 

where E. and Ea. are the same as defined earlier, and
1 1 

I.1 = imports to country i from all sources, f.o.b. 

country of origin 

The remaining problem is to estimate s., 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 si is a function of fi and, more 

specifically, that s. = f." The reasons are as follows. We first assume 

that s. = 0 when the share of non-aid-tied U.S. exports in a market with1
 

no U.S. aid tying is zero. This is based upon the logical proposition
 

that if no commercial U.S. exports (inthe 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
1
 

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 100%, or si = 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. 

bcports 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 

and because there is no ready evidence oly which of 
in opposite directions 

th,.,two inighl b, stronger under particular circumstances. The first of 

' s that aid 	tying may be least effective 
iw .o .wo re'.i''1,11 hYTOthc 8 .-. a-ltc-

an 
whrn th,' Lied ,:omiioditi&J consLiute a relatively small portion of aid-

This holds because at low
total share of a particular market.donor's 

levels of aid tying, 	it is easier for importing 
countries to find normal
 

substituted. In con;
for which the tied aid may becommercial imports 

trast, the hypothesis would indicate that as more 
and more imports are
 

tied thu possibilities for substitutio' become progressively 
more limited 

mor. effrective.8 
and tying progressively 


that recipient country's

The socond r.jected 	hypothesis states a 

be low when aid tying is relatively low and 
inco'nLivc tO sLnhst'iit.tt may 

as tying incrases.) Either of these 
may bccomc' piogreSiV&ly grat'V 


of the function describing
nature and shapetwo hypoithe;", could 	 affe(ct the 

s.by introducing the additional variable: ratio of 
tied to total imports
 

The two hypotheses, one relating to the ease of 
substitution
 

from the U.S. 


and the other relating to the incentive to substitute, 
would appear to work
 

in opposite directions. It is conceivable, in fact, that they might
 

largely cancel one another out.
 

8Richard Cooper, "Foreign Assistance and the Balance of Payments of
 

Donor Nations," paper prepared far the U.N. Conference 
on Trade and
 

Dcc. 18, 1963, pP. 15-16.
Development, 

9Richard Cooper, ibid., p. 30 and Walix.r Salant, e,t a, op. cit., p. 172. 

http:sLnhst'iit.tt
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(7)we are con-
In the actual application of equations (6) and 

This is that total exports of goodsfronted with one further difficulty. 


and services fro,, th, i.S. to 1ndividual other oountries ar seldom known.
 

We are therefore' limited to making deductions about fi, si, and a i by 

reference to commcdity (or merchandise) exports only. The necessary 

flows tend to be proportional to commodity
assumption that service trade 

In prac
exports or imports may occasionally be quite wide of the mark. 

tice, however, we have little alternative to making this 
assumption. 

In the instance at hand, that of testing the statistical 
results 

no partic
from the multiple correlation analy.3is reported above, 

there is 


ular problcm since the analysis we, arc 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
 

All but the last item
 
transfers, and offshore expenditures for services. 


overseas service expendituresshall be forced to excludeare known. We 


and thus we will underestimate the respending

in computing equation (6), 

effect of non-commodity aid.)
 

and ai discussed
With the various assumptions 	 about Eta V s i 

above, equation (6) may be reduced to:
 
1 , 2


fiAg) - fi(Ea. - fiAgi)
(8) 	Eai Ea. + f£(Ag- Ea. + f.Ea. 

now consist of commodities only, and where Ea' and Ea 

1 i 

Ag' = direct aid-financed commodity procurement in the 
n
i 

U.S. and overseas plus cash transfers overseas,. 



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 thon be contrasted with the change estimated 

indirectly in the multiple oorrelat:.ion aralysis. Regional totals based on 

equations (7) and (8) are giv-in in TAbl 4. The individual country figures 

cannot be shown because they contain classified data.
 

The regional subtotals shown in Table 4 were obtained by applying
 

equations (7) and (8) to the commodity procurement and other economic
 

The estimated
assistance data for each of the fifty ocuntries in turn. 


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 por cent of U.S.-procured commodities.1 The net effect appeared 

to be that "real" commodity export: worn slightly lesr in bth years than 

were apparent U.S. exports. If third country effects were added in, how

ever, true net U.S. exports would have exceeded apparent exports in both 

years. They would have amounted to about 77 per cent of gross commodity 

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

1 0 As a percentage of the difference between "gross commodities and 

cash" and "apparent commodity exporLs" (column 2 minus 3), the respending 

gains rose from 29% in 1957-58 to 32% in 1961-62. 



-36-

It should be recalled, however, that Table 4 represents only a
 

hypothetical answer to the unknown relationship between apparent and true 

U.S. 	 rcxports and II.S. aid. It. has boon constructed, using the various 

i test thn results from a prior assiutptd )ns ]iul.cod ,-arlier, order to 

the ,,.-ountry mullfiplo correla'ion aialysi s. The results of the two 

aj f,;!ows:approaehes may b,; con tlrasl.ud 

I. All U.S. Commodity Exports
 
Change in U.S. Commodity Exports
 
Associated with U.S. Economic Aid,
 

Excluding Third Country Respending
 

MultipTlo Correlation Resul+.s Effects, 1957-58 to 1961-62___ 
(bA. zi A ; or,_\A, see Tables ;.- or 3)

i. 3 

$460 mil. ($ $82 mil.)
Equation 3.1 


3493 	 (4 99 ) 

3.5 	 483 ( 92 ) 

(* 91 )3.6 	 470 

Substitution-re.spending 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 Corre].ation Resilts 

-$66 mil. (t$76 mil.)Equation 3.3 

3.4 	 - 24 (+91 ) 

3.8 	 - 58 (±89 ) 

-$56 mil.modelSubstitution-rspending 

from this compariurt that the hypothetical resultsIt appears 

on
built up from a prior! assumptions ujing individual country detail 

aid and exports are at least consistent with the over-all results 
from
 

http:tlrasl.ud


The results, however, would
the cross-section statistical analysis. 


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
 

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


V. 

The Lynn study, already rrfcrrod to, used a model similar to that 

of equation (4). Three types of indepondent variables were included: 

es similar to but not as differenmeasures of available foreign cLurroii 

tiated as those used in the statiitical analysis reported above, dummy
 

variables representing broad trading areas, and U.S. market share vari

ables which were used as multipli-aL.ive weights with certain of the foreign
 

currency variables. A number of versions of this model were tested, the
 

more important ones using as alternatives the market shares of the pre

ceding year (Lagged Share Model) and tne average market shares average
 

for 1949-1953 (Av.rage Share Mjdr] ). Lynn interpreted the average share 

model as representing a longer term situ.ALion in which the market shares 

were unaffected by year-to-year fluctitations of a cy:lical or emergency 

The model thus gave results which reflected not only changes innature. 


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

model, and Lynn concluded that these
recies) than did the lagged sharh 




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 haVing been achieved in the standard errors
 
i 12
 

of all estimated coefficients." I.ynn, 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" valuu of these coefficients. lie 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.
1 3
 

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 196., consisted of 38 countries. The
 

l"U.S. Foreign Economic Assistance and the Balance of Payments, 1954

1962," op. cit., pp. 4-10 and 4-11.
 

12Ibid.
 

131bid.9 pp. 3-17, 3-18, 4-1.
 

http:countries.13
http:trade.11
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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 in

cludes, in addition, the Dominican Republic, El Salvador, Iraq, Lebanon,
 

and Indonesia.
 

A final point to note is that Lynn's definition of "aid" applies 

either to disbursements by A.I.D. and predecessor agencies or to A.I.D. 

Bank. In no case are PL-480disbursements plus those of the Export-Import 

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
 

The U.S. market share in a country, on the other
"autonomous receipts." 


hand, 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) Ei =a 	+ b1 Di + b2 Ti + b3A + b4,i + b5FiS i + b6 Ci b7 Ci'Si 

and
 

+ +(10) Ei =a +b1 Di b2T+ i b4 i . b FiS i b 6 Ci b7 C3Si 

where Ei = 	U.S. exports to country l, excluding Special 

Category items 
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D. = 	 1 if country _ is part of the dollar area; zero otherwise 

T. = 	 1 if country _ is part of the sterling area; zero1 

otherwise 

F = autonomous receipts by country i, as taken from 

International Financial Statistics (IFS) 

A = gross U.S. economic aid expenditure in country 1, as 
i 

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
 

Ci = 	 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 

a, bI|7through b7 are the structural coefficients estimated
 

The coefficient b3 is made comparable to b3 as follows (noting the new,
 

comparable coefficient as b3):
 

(I) A' -Ai'i)
 

() b3 = 
3m

A , where i = 1, 2, 3, ....m
 
iiAi
 

http:drawings,.as
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The coefficients b and b it will be recalled, are interpreted by Lynn 

as ,representing the lower and upper limits, respectively, to the expected 

value of the "true" value of b3 

How do the results from Lynn's study compare with those of the
 

We have applied the latter
substitution-responding model outlined above? 


model (see 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 expenditures 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 (Mean Values) 

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 substitfation

respending model gives 4-year averagf. 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-4,80 shipments is slightly higher than for A.I.D. dis

bursements alone, with a value of 
.37 in 1959 and .70 in 1962.14 

14These high correlation coefficients for 1962 and the fact that 

PL-480 aid has apparently not been included among Lynn's independent 
of the effects on ald-tyingvariables may cast doubt on Lynn's measure 

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-respending 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
 

and by 1962 had reached 49%. It is questionable, however,42% in 1961 
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
 

and with those from Lynn's market
50-country available currency model 

share models, but that the results are nevertheless consistent with 
one
 

another. This consistency does not prove that any of the results give
 

The statistical results
oiccurate measures of the effects in question. 


could easily have been influenced by random changes or by spurious cor

relation with variables omitted from the analyses. The hypothetically
 

thrown off in a similar direction byconctructed results could have been 

any ,f a number of misplaced judgmer.ts. In spite of th :., .hesu 

/orious estimates appear reasonable and serve as rough c hck6 upon each 

the extent which we believe that the two sets of statisticallyintt-r. TL 


to substitution-respending model, weestimated results lend credence the 

-

number of important subsidiary conclusions.
 are enabled to draw a 


-an argue, for example, that although substitution losses cf
We 


very real, they appear to-,"mmercial exports to aid-financed expor. are 

have been more than balanced out, for A.I.D. expenditures, by respending
 

effects into account. 1 5 
-.ountry respendinggains, even without taking third 

These effects vary among types of aid and different countries. Substitu

tion losses increase relative to respending gains as aid-tying increases,
 

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

1 5 Fcr economic aid as a whole, however, as suggested by Table 4 the
 

substitution losses exceed respending gains before taking into account
 

third country respending. 

http:judgmer.ts


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 net U.S.
 

exports. Conversely, rospending 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 ill,;strated by allowing ex

the
plicitly for respending effects in third countries and by working ruL 

apparent and rtal ,xports attrib.tab. to arly formrelationship between 

Lmporting regions. Th.st,: :,:'r, r.q1i",,:dof forfign aid in thf. world's major 

bt; u:,t-,d to a.. , the effects of .ij,,.rm ILi,,t aitrelationships may then 

tying policies.
 

Third country respending gains may be formally introduced into 

our earlier model by replacing the feed-back ratio, fig in equation (6)
 

. The equation may then be divided
with a total respending-effect ratio, ri


through by xtal aid d.sbursements, Ag., to show the relationship 
between
 

Substituting the expression
apparent and real ratios of exports to aid. 


i ,
Eai - aiAg. for "he tied-commodity variable, Et.a and performing the 

other two operations on equation (6) gives 

- x, + six " sa) - s a('12) e = x. + r.(l 



where: e. = ratio of actual U.S. exports attributable to total aid 

1
 

expenditures after all rounds of respending 

". apparent ratio of U.S. procurement financed by aid to 

total aid expenditures 

r.1 = ratio of dollars returning to the U.S., after all rounds 

of respending, to dollars initially spent overseas 

s.= ratio between normal U.S. commercial exports supplanted 

by .i.d-t'inanced exports and total, tied U.S. aid 

a, "normal" ratio of U.S. procurement to U.S. aid when
1
 

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 xI - a. and dif

fers from the nominal tying rate, x,, because most countries would normally 

expect to spend part of any aid funds in the U.S. even withouL tying. Thu 

relationships between e. and x. have been plotted in Figure 1 for a number 
3. 1 

of major regions. 

The following assumptions underlie Figure 1. 

The values of s. are weighted average values of r. taken from the 

country detail underlying Table 4. (The country weights used were the 

estimated values of tied procurement, ;.'.a. ) 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 tyirnw for other

than-agricultural surplus commodities. Thus: 



6 

(13) * EAID.
 

a.	 
1+
1 EAID' Eoi
 

where EAID. = A.I.D.-financed, U.S.-procured comrriodLLi.:;, xtuding 
:1
 

agricultural products furnished undur Sections L£02
 

and 550, shipped to country i
 

Eo. - 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 r. were obtained from regional average values of fi by applying
 

regional ratios of total to first-round respending effec7ts, . calc'latcd
 

by W. Whitney Hicks from a 1960 matrix of "reflection ratioz."'1 rke:
 

reflection ratios were the same as those used in the Brookings tudy (seu
 

Appendix to Chapter VI of that volume), but the ratios ill this instance
 

were used only in finding the additional effects attribuiable to third
 

country respending. This is to say that the first round effects (fi) were
 

first independently determined from the 50-country study described earlier.
 

The parameter values for the various regions were:
 

16W. Whitney hicks, "Estimating the Foreign Exchange Costs of Untied
 
Aid," Southern lMonomic Journal, vol. XXX, no. 2 (October 1963),
 
pp. 174-188, TabJi- I. and III.
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Figure 1 

RELATIONSHIPS BY REGION BETWEEN APPARENT AND REAL EFFECT
 

OF A.I.D. EXPENDITURES ON UNI'ID STATES' EXPORTS
 

(Estimated relationships based on study / 
,

of 50 prisoipal aid-receiving eoutries, 
1961-62 regional feedback ratios, Whitney Ole 
Risks' "reflection ratio" computation.s 

for calculations thiird country respond•9 
ing effects, and 1957-59 estimated levels ,/

Y 
of "untied" A.I.D. commodity procurement 


from. 50-country study.) 1/ 

.r4
 
o,
 

/ 1• 
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Averge / 371/64 

Apparent ratio (xi) of U.S. exports to U.S. 

aid, based on known U.S. procurement 

0 o4 .6 .8 1.0 
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weighted fi/ri ri si a.
 

Region average f. (from (calculated) (weighted (A.I.D. only,
 
1 Hicks) average 1957-1959) 

('61-'62)fi ) 

NESA .133 .528 .252 .129 .325 

Africa .18 .406 .291 .094 099 

Europea .113 .620 .182 .083 .680 

Far East, .213 .492 .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
 

most effective in
 per cent. An increase in the nominal tying level is 


producing a net increase in U.S. exports 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
 



Figure 	1 nevortheless 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. After allowing for additional respending
 

effects (there can be no substitution losses when aid is completely untied),
 

the true U.S. expenditures wouid 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.I.D. 	 funds eventually constituted net. additions to U.S. r:r.'orts. 

While these calculations suggest that the actual 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. In Latin America, for ce-xample, expendi.tures in the U.S. even 

wit.h no tying might ultimately equal three-fourths of each aid dollar. 

Increasing the nominal tying level to 90 per cent would 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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a finalThe relationships shown in Figure 1 may be used to make 

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 that two substitution-respending models (that used 

in the R :;Ludy the similar one developed in this study) giveFrrookjn!,, and 

higher estimates in the Near East and South Asia and lower percentages
 

the other three regions than do the Lynn results. (The similarityin 

estimate and this study's substitutionbetween the Brookings-based 

respending model results in part from the use of data from columns 1-4
 

sets
in preparing both estimates.) Although the results from the three 


of estimates differ quite widely, all three suggest that in 1961 the
 

direct and indirect contribution of A.I.D. expenditures to U.S. 
commodity
 

The Latin
 exports was lowest in Africa and highest in the Far East. 


Am:rican pc-rcentages for both the Brookings-based estimate and the 

model may be undorostinatod. The figuress Cond :;ubstitntion responding 

that, according to A.I.D. reckoning, A.I.D. 
in columns (1) through (4) show 

expenditures in Latin America consisted of $78 millions U.S.-procured
 

commodities, $64 millions offshore commodity procurement plus 
cash trans

fers, and $56 millions unaccounted fPr 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 



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 represent much smaller portions of total A.I.D. expenditures.) 

V11.
 

Tho resilits of t w above analysos may be summarized as follows: 

(1) Annual U.S. merchandise, exports17 to the 50 countries in
 

tlhe sample increased by $1.1 billion between 1957-58 and 1961-62 (Table 1). 

i!-a, total $0.6 billion were directly financed by U.S. economic aid 

(the apparent effect of aid on exports). Another $0.2 million could oer

hiaps 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 seems clear that U.S. "commercial" exports, however defined, 

showed an absolute increase for the period of the order of at least $0.5 

billion, even when loans financed by the Export-Import Bank are excluded
 

(Table i, 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
 

17 Including somv Special Category iLems, but excluding all commodities 
transferred under military grants. 



increased by well over $.l 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 

Friva, U.S. investment) fell by $0.4 billion between the two pairs of 

years. 

(') 'Ih, slati.;LL(!a. r,:suIL:: 1'rorri th; 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 apparent 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 considerabJ,e amounts of U.S. "commercial" exports 

war,.: in fact indirectly financed by U.S. aid and that some of these com

inrcial ,:rkets were lost to direct financing of aid commodities by 

14 -,h2. Those apparont. net lossur; of $67 million to $117 million, 

amounted 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 

U.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 ar consistent with an hypothesis
 

whi:'h 	 :tat,:_ that both export losses from substitution and gains from 

I h, 1.	:;iw,nlii, 0 l"ion-.j,,d funds atn: rolatod to the U.S. commercial 

.)r i.rti- i icrk it, ti, d,,gr'ee of aid-tying in thatp: av 1 and to 

,iirk, 	L. Al. low j,vol:; of tyhig, th- r%;pnding gains tend to be larger 

,ian 	 t, '; jb!tititlon louses. It . ,:timated, for example, that with 

l i. IN 196.'. ,,,v:il patterns of A.I.D. expenditures and no aid tying, 

about 36% of A.I.D. funds would be directly spent in the U.S. Tf there 

!,- no aid Lying there can be no substitution losses, by definition. 

IRsp,ndirig ,,ffcets under these condilions would be large, Pnd an estimated 

,0/%of 	ea(-h ,ntied dollar would ,vcnitually return to the U.S. (Table 6). 

With tying, substitution losses would increase, until at 80% U.S. procure

mont they would just about cancel out the gains from respending. Above 

about 84%, 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 

At the same im thre results suggest that there maywithout aid tyin,'. 

such "100% tied" programs asbe mon, balance-of-payments looses l1:'ough 



Food-for-Peace and Export-Import Bank loans than commonly supposed. 
At
 

ex100% tying there may still be a net iibstitution loss of commercial 

ports oqual to perhaps 9% of each L&6d dollar. 

to that of Walter Salant('7) Our hypothesis (which i; very close 

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
 

In regions such as the dollar area
 relative to those from other nations. 


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 

would produce additional U.S. exports of only $73 million (or
Anr-rica 


aid for that region).
abcut 11% of programmed 

In the longer run it is likely that the more important
(8) 


effect on U.S. exports will not be aid-tying but 
will be the steady growth
 

In 1963 about 60% of U.S. aid consisted of directlyof world income. 


These aid-financed exports amounted to
 financed U.S. commodity exports. 


$2.7 billion, leaving commercial commodity exports 
of $4.9 billion going
 

If U.S. GNP should grow at an average 3.5%
 to the developing nations.
18 


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. 1 9 

1sSurvey of Current Business, vol. 44 , no. 3(March 1964), pp. 16-20. 

2 9 Assumes 1973 GNP of ...6 billion, one-half of $8.3 billion economic 

provided by A.1.0.-type organization, 65% commodity composit2on 
assistance 

level for this A.I.D.85% nominal aid-tyingof these expenditures, and 

typc organization.
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of 2.3%and a per
Ln the moantim, however, a population growth rate 

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

-- over 
mean an increased demand for U.S. commercial 

exports by 1973 

20
 

of perhaps $4.7 billion. 
arid above those directly financed 

by U.S. aid --

that for each 1.0 per cent increase in GNP 
of the less 

(This implicz 


developed world, U.S. commercial exports if 
able to maintain price com

p,.titivc may be expected to increase by about 
1.4 per cent.) 

(9) Final]y, althoti 1his paper has shown that b oth per capita 

have been important
income and foreign resource aiv: ilability appear to 

been omitare other factors which haveexports, thert,determinants of U.S. 

Latin America have declined, for 
ted from the analysis. U.S. export.: to 

for by the loss of dollar receipts by 
more than can be accountedexampl.e, 

having ignored relative 
Latin America. The explanation probably lies in our 

to combine both was not successful in the attempt
price changes. The study 

behavioral and income availability variables 
in the same model, and the pos

sible,,ffect of the omitted variables, particularly 
when using the models 

exports, remains a problem

for projecting longer run estimates of U.S. 

for further research.
 

20 Th implied 95 per cent increase of non-aid-financed exports over
 

the 1963 levcl is basea 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
 

nation;. Tf we base our projection on Professor Chenery's 
finding of a
 

carita income elasticity coupled with a -.
218 population expon

.987 p-:-' 

ent, the t-n-yearincrease in U.S. commercial exports would be only $2.6
 

billions.
 



'Table L 

FRIi:CIFAL AID-ECEIVING COUNTRIES
SUARY OF CHlj:GES 	 i' U.S. EXPORTS TO 

1957-58 to 1961-62, KEGIOI"L -0i-LS 

(Values are annual averages of years shc-n, in 
sillions of dollars)
 

".id-financed,

Cor.c dities

Country Commodity 	LTports From: 
 ..-rccures
U.S. EconomicCo-nrrcialWorlab (f.o.b.; includes-Special Gateor .S
Worldb U.S. 	 xI i-fnne 

Assistance g 	 as % of total
k.d-financedd 	 aS 7-
ReinExcl.(Lo.b.) Total Total 
Gross Ex-Im kid-fi.arcedhnon-
"Comier-. Wcrl d .S.

Region 	 Motal Ex-Im 
Aid Bank(10) 711)

Grants' BankY- cial,,el(65 795- (-6 - Ccrtcdities 
__itary& Year _77 	 2T _3) 7--4 

, 1? Countries) 19 76
 
17 507 9.E 50. 780 


1019 512 	 110 88
1957-58 5157 1337 	 9.6 38. 1403 

996 103


1961-62- 6451 1741 1616 620 	
+91 +107
+ 7 -.r19. 	 +623+86 +113Change- +1294 +404 +597 +484 


Africa (6 Countries) 58

8 115 	 14.6 82. 71 9 

140 25 	 881957-58 789 146 	 218 23115 10.7 51.112 21
1961-62 1079 235 227 	
0 +147 +14 +104
 

+87 +13
Change +290 +89 +87 0 0 

Europe (4 Countries) 9 9529. 383
10 141 4.0
493 352 	 941957-58 3492 536 	 53- 278 46
47 297 6.0

4981 572 561 264 	 +37 +981961-62 	 -105+37 +156 10.; 229.
+68 -88
Change +1498 +36 


Japan 85. 99 94 100

896 28.8 

3110 1149 1052 156 125 	 81 1001957-58 	 95. 8079 1581 32.51666 851961-62 4865 1697 	 112. -19 -13 +100 
-46 +685 39.0+614 -71Change +1755 +548 


Other Far East (10 Countries) 6. 868 56
 
497 1-.9397 13 

1957?-58 3327 1381 894 	
613 15.S 61 704 35 58 

3890 1335 1007 394 33 	 +21 -101961-62 	 -164
103.
-3 +20 +116 
Change +563 -46 +113 	

20.6 




lable 1 (continued)
 

Aid-flnanced,
 

Wcrldb U.S.(f.o.b.; includes"Spe-al Cate;cr1 ' .S. Commercial *S . --- rocured 
(f.o.b.) Total Total Ad as ; of": f Assistance E -- e 

Reion Exc. Aid-finance % of total 
& Year Military Total Ex- :: "Co-ner- World J .S. non- Gross _- Aid-financedlerGrant s, 3ar-_-k cial ' ' ' Military k Cooii hi 

() (72 (3) (±) () (6) (7) (8) (9) <10) (ii) 

Latin kmerica (17 Cointries) 
1957-58 6951 3704 3673 337 233 3336 47.9 92. 514 339 99 
1961-62 6960 3265 3238 195 271 27L3 39.5 85. 781 395 97 
Change +9 -439 -435 -158 +38 -593 --- 136. 267 +5' +93 

Subtotal, excluding Latin America
3 

(33 Countries) 

1957-58 15875 4625 3615 1442 173 2173 13.7 60. 2201 115 74
1961-62 21266 5679 5125 1851 2e"3 32711 1.-± 64. 2683 2-c 81 

Change +5391 +1054 +1510 +409 +110 +1101 20.4 73. +482 +1_C +-120 

Subtotal, excluding Latin America and Japan3 

(32 Countries) 
1957-58 12765 3476 2563 1286 48 1277 10.0 50. 2102 51 72 
1961-62 16 Ol 3982 3459 1766 204 1693 20.3 49. 2603 21L 80 
Change +3636 +506 +896 +480 +156 +416 11.4 46. +510 +163 +116 

Total3 (50 Countries) 
1957-58 22826 8329 7288 1779 106 5509 21 76. 2715 L:84 78
 
1961-62 28226 8944 8363 2346 554 6017 21.3 72. 3464 690 84
 
Change +5400 +615 +1075 +567 +148 +508 9.4 47. +749 +206 +112
 

Sources: International Monetary Fund, Inteir.ational Financial Statistics - (Column 1). 
U.S. Department of Commerce, Bureau of the Census, unpublished worksheets - (Column 2 and 3). 
U.S. Department of Commerce, Office of Bu3iness Economics, Foreign Grants and Credits,
 
issues of Dec. 1958, Dec. 1961, and unplublished work sheets - (Columns 9,10). 
Agency for International Development, Statistics and Reports Division and Program 
Coordination Staff, unpublished working documents - (Columns 4, 5, 115i 

See notes for further details. 



Table 1 (continued)
 

Notes
 

aIncludes all co-ntries 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 
lepal and the Ccngo (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
*Greece *Bolivia *MexicoPakistan *Libya *ugoslavia *Brazil *Nicaragua
India *Syria Morocco 
 Austria*Iran *Turkey Sudan *Chile *Panama

=Colombia *Paraguay
Israel 
 UAR (Egypt) Tunisia 
 *Costa Rica 
*Peru
*Eauador *Uruguay
 
Japan Other Far East 

*Guatemala *Venezuela
 
Burma *Korea*Ca.mbodia *Iaiti*Laos Countries for which Special Category and*China (Taiwan) *Philippines military grant goods have been included, 
Hngoni *Tilnd
Indonesa *Vietnam where applicable, in cols (2), (3),(6). Shipments of these andtypes 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 fIF 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 corrnodity types and recipient countriesmay not be divulged for security reasons. 

fall in this class as do a 
Most, but not all, of military grant commoditiesmodest quantity of commercial exports.have been shown -under the 

Special Category commoditiesregional groupings in this table only for those countries whereidual country figures are to be published by the Census Bureau. For country names, see 
indiv

note a. 



Table 1 (continued)
 

Notes (continued)
 

some e fr~ight and some PL-480 Title I commoditiesdAid-financed commodities include 

other than country assistance. E:.-port-Import
which generated currencies for U.S. uoses 

Bank commodities include those initially financed by the Bank, but for which 
the Bank was 

by private participants. "c Export-Tmport Bank-financed co.odities have 
later reimbursed 

lcans were for the refinancing cf crevacusly pur
been attributed to those cases where 

chased U.S. exports. 

eEquals column (3) minus (4). Iay include some U.S. commodities indirectly financed 

in general, "commercial" expcrts consist of
 by offshore expenditures of aid dollars. 


all U.S. goods exported which were not directly financed through 
U.S. economic assistance
 

Column includes Stecial Category comor transferred under U.S. military grant programs. 


mercial exports in regional totals, where applicable, only for those 
countries identified
 

by an asterisk in footnote a.
 

fColumn (7) equals 100 x column (6) / column (1). Column (8) equals 100 x column (6) / 

column (3). 

all new credits plus currency
gGross aid equals all gross new, non-military grants plus 

farm products and so-called "second stage operations"
claLms acquired through sales of 

and credits and for other uses.
minus local currencies disbursed for economic grants 


equals direct loans less reimbursements by private partic-

Export-Import Bank assistance 

than are "aid-financed commodities"
ipants. (Assistance is thus more narrowly defined 

columns (4) and (5) which are attributed to this assistance.) The .-.S. programs inin 
cluded are those reported in Foreign Grants 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 the United States.
of directly financed aid commodities purchased outside the bounds 

Regional totals exclude, in addition to commodities transferred under military grants, 

goods which moved through commercial channels. The
minor quantities of Special Category 

pt for NESA and Other Far East where their inclusion would 
amounts are inconsequential 

have increased the change Vor commercial U.S. exports by 10-15 per cent.
 



Table 1 (continued)
 

Notes (continued)
 

J32-, 33, and 50-countyry tctals include, in addition to the regional subtotals shown, the
 

following amounts of Specie- Category goods and other goods transferred under military grants:
 

Exclsions from "Total, 

Total Special Excluding Military Grants" 
Category Ex- and from "Commercial" 
clusions (col 2) (cois 3 and 6) 

$76 $17 m. 

1Z-62 99 48 

Change +23 +31 



-able 2 
CHANGE3 I': FOREIGN CURRENCY AVAILABILIT BY -REGIONL 2RO-PS OF 

0 PRINCIPAL AID-RECET,'ING COUNTRIES, a / 1957-58 to 1961-62 
(Values in annual averages, millions of U.S. dollars) 

Region 

Year 

U.S. Economic Assistance 
Gross Net Net, minus 

U.S.-pro-
(A ) curred con-

modities 

U.S. Militar-
Commod- Overseas 
ity Expendi-
Grants tures 
(Er.) (M.) 

J.S. investment 
Direct Other 
(I.) (F ) 

ui i 

Net 
IDA, 
IDB 

C 
IBRD, 
and 

(0) 

Hy.tr:-DErts (f.o.b.) 
To U.S. To all 
(X.) Other 

Countries 
(X ) 

Change in 
Gold & Dol-
lar Reserves 
(R )(where 
k21~n) 

Total Shown, 
Excl. U.S.-
Procurred 
Commodity 
Aid 

-ctal From 
U.S. Only, 
Excl. Corn
odities 

(i) (2) (3) (4) ,5) (6) (7) (8) (9) (10) (ii) (12) (13) '14) 
Near East and South Asia (12 Countries) 
1957-58 780 676 164 318 
161-62 1403 1311 315 125 

7hange +623 +635 +151 -193 

82 
85 
+3 

10 
36 

+26 

-21 
-37 
-16 

178 
92 

-86 

491 
551 
+60 

3582 
4026 
+444 

-572 
47 

+619 

3914 
5115 

+1201 

726 
950 

+224 

Africa (6 Countries) 
-057-58 
1 61-62 

71 
218 

69 
220 

44 
108 

6 
8 

51 
26 

14 
98 

-
-

1 
1 

81 
82 

683 
828 

-28 
-38 

846 
1115 

190 
314 

-:nge +147 +151 +64 +2 -25 +84 - +10 +1 +145 -10 +269 +124 

Europe (4 Countries) 
1957-58 383 325 
1961-62 278 252 
hange -105 -73 

-25 
-6 

+19 

43 
Ii 

-32 

98 
60 

-38 

3 
12 
+9 

3 
-2 
-5 

1 
13 
+2 

149 
205 
+56 

2715 
3954 

+1239 

88 
437 

+349 

3042 
4673 

+1631 

228 
269 
+41 

Janan 
1957-58 
1961-62 
Change 

99 
80 

-19 

20 
42 

+22 

-99 
-40 
+59 

97 
31 

-66 

437 
382 
-55 

2 
40 

+38 

59 
286 

+227 

48 
58 

+10 

638 
2991 

+2353 

2229 
3342 

+1113 

-77 
-1 

+76 

3237 
7058 

+3821 

1037 
3659 

+2622 

Other Far East 
'9:7-58 868 
1961-62 704 
-qunge -164 

(10 Countries)
853 456 
669 275 

-184 -181 

487 
328 

-159 

189 
204 
+15 

27 
-13 
-40 

124 
86 

-38 

13 
9 

-4 

533 
734 

+201 

2199 
2349 
+150 

=17 
-94 
-77 

3524 
3550 
+26 

1329 
1286 
-43 

Latin America 
1957-58 514 
1961-62 781 
Change +267 

(17 Countries)
386 59 
613 120 

+227 +61 

31 
27 
-4 

n.a. 
n.a. 
n.a. 

695 
67 

-628 

164 
260 
+96 

56 
17 

-39 

3101 
3133 

+32 

4250 
4941 
+691 

-249 
-231 
+18 

8076 
8307 
+231 

4019 
3580 
-439 



Table 2 (zontinued)
 

U.S. Economic Assistance U.S. Military U.S. Investment Country Exports (f.o.b.) Change in Total Shown, Total From 
Region Gross Net Net, minus Commod- Overseas Direct Other flet IBRD, To U.S. To all Gold & Dol- Excl. U.S.- U.S. (hly,A. 

i) :DA, and (Xiu) Other lar Reserves Procurred Excl. Com& Year A U.S.-pro- ity Expendi- (I ui) (F
curred corn- Grants tures IDB (0) Countries (R. 'where Commodity modities
 
modities (EE i ) (Mi) (Xio ) kn6wn ) Aid
 

7Y (2) (3) (4) (5) (6) (7) (8) T97 (10) (11) (12) (13)(14)
 

Subtotal, excludina Latin America (33 Countries) 
1957-58 2201 1943 540 1010 857 56 165 251 1892 11408 -606 14563 3510 
1961-62 2683 2494 652 554 757 173 333 183 4563 14499 351 21511 6476 
Change +462 551 +112 -456 -100 +117 +168 -68 +2671 3091 +957 +6948 +2968 

Subtotal, excluding L.A. and Japan (32 Countries) 
1957-58 2102 1923 639 913 420 54 106 203 1254 9179 -529 11326 2473 
1961-62 2603 2452 692 523 375 133 47 125 1572 11157 352 14453 2819 
Change +501 +529 +53 -390 -45 +79 -59 -78 +318 +1978 +881 +3127 +346 

Total (50 Countries) 
1957-M8 2715 2329 599 1041 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
 

a/ 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, Foreign 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 (Fj, in eq. 3). 

Col( ): Equals col(3) minus U.S. commodities procurred and paid for by U.S. economic assistance
 
programs (from A.I.D., Statistics and Reports Division). These commodities include the "U.S. Share"
 



Table 2 (continued) 

Sources (continued)
 

of surplus agricultural products but exclude Export-Lmport 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 snaller than those of Table 1, column (4). 

Col (12) : Equals cols (4) + (6) + (7) + (8) + (9) + (10) + (11) + (12). 

Col (13) : Equals cols (4) + (6) + (7) + (8) + (10). 



Gross 
Economic 
Aid(1) 

..- SA 780 


.- rica 71 


rope 383 


Japan 99 


Tz.,r FE 868 


- a ar 218 


-other 296 


UCtal 2715 


' of
 

3) (153) 


HYPOThETICA cCS:RC7TIOI. OF ?R''i V ,PF-

".3. EoOOr
T , SiC>',ASSOCIA7_D ; E".-C. 

5Cc R. 

XC Th.R. C-JDTZ 	 RESPEI ;D . 

E L d Etimat-,.-Gross Co:%- -r tt _at' 

modi .odion S:bti iCn Gain Fro! 

(2) 	 ()(5) R s endini-and Cash'-,crts ,'3) ,Css 

30

713 =j;; 	 49 


3
3
44 25 


21
370 352 


156 	 34 II 


64 
 74
730 397 


4A-

166 i09 14 40 


36
275 228 46 


198
2454 1779 	 231 


(138", '!OO' 	 (13) (11 

i 
± " . CO;jHOD '7 EXPORTS 

GROML-. OF-62
"r ADD 191
 

3FFECTS)
 

Z_ 
Tre c..- ;pparent 


orts 

--. 


25 .:7
 

133 1.00 


-07 .54 


.66 

13. 

18 .83 


17-C .72 


Cl (2) 

Tr'e
 
r- s 

.91
 

•85
 

.56
 

.61
 

.79
 

.71
 



eeion (1) (2) (3) (a) (5) (6) (7) 

1961-62 
ESA 1403 1222 996 i08 932 .52 .76 

Lfrica 218 156 112 9 6 109 .72 .70 

7L rope 278 281 26- -9 4 249 .9. 

Japan 80 85 85 6 72 1.00 

Other Far 
East 704 611 39 59 394 .6L 0-

LA -dollar 298 225 16- 47 180 .72 .79 

-other 482 444 3 5 48 321 .75 .72 

TOTAL 3464 3024 2346 303 214 2257 .78 .75 

.% of cc! 3) (148) (129) (100) 13) (9) (O) 

Change 1961-62 
d 

50-country 
TOTAL +749 +570 +567 +72 +16 +511 .99 .90 

(% of col.3) (132) (100) (100) (13) (3) (90) 

Source: Text equations (7) and (8) applied to A.I.D. export and aid data for each of 50 principal 

1 for country detail.)aid-receiving countries. (See Table 



ab'le,4 (c-r.tinued)
 

Footnotes:
 

a Including offshore commodity curchases. 

b Excluding exports indirectly inanc:- 1.hrough third country respending effects. 

increased the 1957-58 50-ccu&try
Estimated third country respending 

r
and (6) b. *!; :Jll s and the 1961-62 totals by -l45

totals for columns (5) 
millions.
 

c Equals columns (3) minus (4) tlas (5). 

d Columns (2) and (3), but not cc]l;:.n (1), contain commodities related tc but not 

surplus agriculture products whose
ultima ely paid for by ecnon"-? n. - -hese are 


local sales proceeds are ear'arkei f.r ncn-aid uses and Export-Import Bank-financed
 

Bank is re:.f.....ed by private participants. If these
corndites for which the 
been elinae fr.:'.: 2) and (3), the 50-ccn_-.nry -aczls

comirodzties had 

would have been altered approx a - £fellows, and the changes in thee totals
 

:rcn trcse shown in the table.
would have differed only 1ig*tly 

Commodities Apparent Substitution 	Respendin Estimated 

Gain Tr'ue Exportsand Cash Exoorts Loss 
(5) (6)
(2) (3) (4) 


182 1595
210
1957-58 2298 1623 


200 2112
283
1961-62 2873 2195 


Change 	 +575 +572 +73 +18 +517 



Table 5
 

ALTERN.ATIVE ESTIMATES OF U.3. CO!I.CDiTL EXPORTS RES-LTII;G FRC':
 

A.I.D. AND EXPORT-IMPORT BAD"K DISBURSR4E:TS, 1959-1962 

(All values in millions cf cu:rre.t dollars)
 

Lyn Statistical Estimates cf ;-rect and indi-

Observed Exenditures Substit-uticn- rect .5. Coimodity Exrcrts '-5- c-aed .,cth Aid 
Respendin_ Model Lagged Model Aver_-_-e -:.ane Model
 

Gross 	 Commodities U.S. Corn- Subst. Respend. ',et Lower Upper Mean Lower Upper Mean 
and Cash modities Effect Effect Exports Limit Limit V--t',i Lirzit L-._ t alue 

() (2) (3) (4) (5) (6) (7) (8) (9) (1c) (1!) (12)
 

A.I.D. Onlya 
33-Covntry Sampleb 

1959 998 747 284 -25 105 364 272 376 324 35- 471 410 

1960 990 772 275 -24 115 366 366 478 422 41L 55 484 

1961 1072 871 373 -37 119 15 249 262 256 60 602 531 

1962 1276 941 611 -70 88 629 681 865 773 785 995 890 

A.I.D. 	plus Export-Import Bank Loans
 

33-Country Sampleb 

1959 1362 1079c 577 -81 147 643 376 474 425 548 708 628 

1960 1227 994 479 -68 131 560 450 602 526 530 7LL 637 

1961 1685 lL,,6c 813 -124 202 891 622 622 622 819 974 896 

1962 1692 1364c 903 -124 156 935 826 1058 -942 106! 1306 1183 

Sources: 
Col (1), (2), (3): U.S. Department of Commerce, Foreign Grants and Credits, op. ciR., and 

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

Col (4), (5), (6): Regional subtotals were computed using regional totals of the variables and 

equations (7) and (8) in the text. The regional estimates were then combined to give the 

33-country Totals shown. 



Table 5 (zontinued)
 

Col (7), (.0): Equals Col(l) times annual est.na-a.es of Lynn's coefficient b 

computed first using historical U.S. uiarket share of preceding year ana
 

then for the period 1949-1953.
 

Col (8), (11): Equals Col(l) times annual estimates of Lynn's coefficient b3, 

as computed in equations using historical U.S. market share of preceding 

year and of -ne period 1949-1953. 

Col (9), (12): In each case equals the arithmeti! mean of the preceding two !olunns. 

Footnotes:
 

aAgency for International Development and predecessor agencies.
 

bIncludes Burma, China (Taiwan), Korea, PhiL-ppines, Thailand, Boli4ia, Colombia,
 

Costa Rica, Ecuador, Guatemala, Haiti, Honduras, Mexiz-o, ::icaragua, Venezela, Arge-.. ;, 
Ceylon, 3ree--.e, India, Iran, Israel, Jordan,

Brazil, Chile, Paraguay, Feia, Uruguay, 
Pakistan, Syria, Turkey, U.A.R. ,Egypt), EThiopia, Libya.
 

include those purchased -n earlier
CExport-Import Bank-financed commodities do not 

years (i.e., those for which Ex-Im refinanzing was made available 
in the year shown.)
 

http:est.na-a.es


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
 

(All 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 Tvina of 

Region 	 Average Apparent Actual 80% '. 90% 
() (2) (3) (4) (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 	-

Dollar 441 35.0 154 331 367 376
 

Non-dollar 225 60.8 137 172 1 200
 

TOTAL 2014 	 720 1187 1o5o 1748 

% of total
 
obligations 100% 36% 59% 82% 87%
 

SUMMARY 

Gain from 80% tying over no tying I;469.rl1L. (+!IO;,4 abov?-',no Lying) 

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.15, 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, I957-59s for 50 principal aid
receiving countries. In computLIng the U.S. procurement share, 
agrLculturai commodities purchasod under Sections 402 and 550 
have been eliminated from both numerator and denominator. (See 
text, equation 13.)
 

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

(el), ('), (6) Based on relatio:;ilip bhtwen actual and apparent 
11.S. 	 proLoIr(,11l shown in i4 LI.I. 



Table 7 

ALThIRNA'I'[VE 	 ES'I iMAIES OF U.S. COMMODITY EXPORTS RESULTING 

1,'ItOM i )m,] A. I.D. EXPENDTITif(ES, BY REGIONAL GROUPS 

OF LYNN'S 33-COIINTRY SAMPLE 

Estimated Ultimate Not U.S. 

A. I .D. Expediur, : ($ miLlliorf)_ Counodities Attributable to 
Commodity Pur- Offshore A.I.D. as a Per Cent of Gross 

I{g.L (Iross cha:eor in H.S. CommodiLy Aid Expenditures 
[rrevocabLh 	 Procure- Brookings- Lynn Substitutioh-

All Mclits lus. based Estimate HespendingLetters of 
Credit Other Gash Grnts Estimate ( )(7) Model

() (2) (3) ( )(5) 

Near Ea5- & 
South Asia 549 - 165 282 41% 34% 42% 

A 'rica 30 - 0 4 3 28 4 

Var "Vast 295 - 130 148 59 76 66 

La 
.',r 

i. 
r '"1 1''( 72 6 611 42 70 56 

01.1,:,
hi 

I, 
i) ¢,'') (3) (6) (3) - - (41) 

(oil,, r) .',) (6) (0) (2;) - - (I,'-') 

... I 
t 
I 107:? 7: 301 498 

a3-,,u) 
'! ) 5;' 

1 a 

a.veraged using values in column (1) as weights. 

Sourc:es: 

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. 

Column (5):Equals col (4) + (1 - s. + sIr.) 	 col(3) + (1 - s. +sr.) col(2 

are from Walter Salant, et7 col(l), where ri, si and si 

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



Tabl( 7 (conrIinied) 

,;uhs. Ag;ainIst Subs. against 
iiti I,',vdacko.S. PrycuIr,- Lrr,,vocab e Let- , 

'Ioe S; ter o1 Credit, S3 

75
iNar i;a: & SQLL.II A..I.. . 3 ,2-

Africa .1) .20 .?0 

Far East .147 .35 	 .85
 

.90
.55 .1.10Latin America 


Column (6): 	Based on Lawrence E. Lynn, "U.S. Foreign Economic Assist

ance and the Balanc2 of Payments," op. cit., Tables 4-6. 

Lynn's estitriates before third country respending were based 
and were as 	follows:
n his two-stage Aitken results 

Near Ea:,t & SouLt Asia 26% 

11%/'Africa 


FV-ir la t,
 

Latin AJ.imrica 65,
 

re-
Lo 'nclud- Lh rd eouni ryLynn's ,stiviaLes wert ad|.iur ted 

spending by adding (r. I I -(x. .x - a. A 
; .i OUuz1 i'iid-r ('quatior (12)description 	of thuse arat. 

in the text., and the v'i,,,.. d wer,.-Lhose( undcil.yi ng Viifurc 1.
Vj' 

Values for x. , nominal ,yil,;, I,.vu:l ,.xcluding sa, rvic :s, equal 

col(2) + (3)'dividcd by cot12) 4 ('3)1 00. 

V igure .I or, 	(qiatimn (12) and param(er values used
Column (7): 	Based on 

I. Direct and indirect commodityfor constructing Fgure 
first found 	and then divided by total A.I.D.exports werrc 

expenditures to get the percentages shown.
 

http:undcil.yi

