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SUBJECT: Summary of Recent Research cn the Determinants of U.S. Exports

Since publication of the 1963 Brookings study on the U.S. balance
of payments, considerably more work has been done on factors influencing
U.S. exports. These studies can conveniently be divided into two groups:
The first group deals with the differential impact of various kinds of
foreign exchange receipts. Economic aid may be assumed to influence U.S.
exports in a mamner different from military grants, direct private investment,
or ordinary earnings from trade. The second group of studies looks at the
subsequent or "third country respending® effects of foreign exchange earnings.
In these subsequent rounds of spending and respending, all convertible
foreign exchange is added together, and the analysis looks at world-wide
trading patterns and the reserve-accumulating behaviors of certain countries

or blocks of gountries.

Differential Foreign Lxchange Impact: The Strout-Lynn Studies -

I have analyzed the relationship between changes in U.S. exports
to fifty developing countries and changes in various types of foreign
currencies or resources.. Change was measured over the period 1957-58 to
1961-62.  Type of foreign exchange or resources included:

(1) Net U.S. economic assiétance, including AID, Ex-Im and PL-480

(2) Export earnings from commodity sales to the U.S. SR

‘h“‘ioia 1¥125%

1 Alan M. Strout, "Foreign Aid and U.S. Exports: A Statistical Analysis,"
Office of Program Coordination, April 196k (processed), pp. 17-27.
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({3) Lxport earnings from commodity sales to other trading partners

(4) Direct privéta, long-term U.S. investment (net)

kS) Net financial flows, short and long term, from the U.S.

(6) Military.éxpenditurea by the U.S.

(7) Commodities transferred from the U.S. under military grants

(8) Net multilateral assistance experditures

(9) Changes in reserves of gold and foreign exchange
 The results suggested that a net dollar of economic aid to a particular
country‘was associated, on the average, with 59¢ - 63¢ of U.S. merchandise
exports (inoluding Special Category items) to that particular country.
For military grant commodities and direct private U.S. investment, the ratio
was about 80¢ of exports per dollar. About 204 of each dollar of earnings
from exports to the U.S. was respent on direct merchandise imports from the
U.S. These factors accounted for 88 per cent of the country-to-country
variation of change in U.S. merchandise exports during the sample period.
The effect of other forms of foreign exchange was not statistically significant.

The effect on exports of changes in aid receipts appeﬁrs low when

it is recalled that 70% of the change in these receipts was accounted for by
"100%-tied" commodity shipments under PL-L80 and Export-Import Bank loans
and that formal tying of AID funds had begun by the end of the period. The
statistical results imply that even after making allowance for U.S. service
exports; there was considerable "leakage" of aid dollars to third countries
and possibly some sﬁbstitution of PL-480 and Export-Import Bank goods for
commercial U,S. exports. The aid coefficient navertheless appnars statis-
tically sound, although it may have a possible error of plus or minus

10 percentage points.
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Lawrence Lynn has made a parallel study differing in threo
important aspects: (1) Lynn has successfully beecn ablc to break out the
independent effects of AID, PL-480 and Export-Import Bank disbursements,
although he has not differentiated among private investment, military
transfers, and other types of foreign exchange; (2) Lynn has used a
procedure whereby an additional explanatory variable is the U.S. share of
a particular market in a previous period; and (3) Lynn has employed "pooled"
cress section and time series data covering 43 countries and the pre-aid-
tying years, 1958—1960.1 (The effect of this latter procedure is to give
results representing behaviour for a 2-3 year period.) Lynn finds that
U.3. merchandise exports (excluding special category items) associated

with various classes of U.S. aid, and taking account of the market share

effect, were: Dollars of U.S. Merchandise cxports
per dollar of U.S. assistance
AID & predecessors .226
PL-480 .802, but "probably an understatement"
Export-Import Bank .921

Weighing thesn factors by the changes in these forms of aid, as reflected
in my 50.country sample, gives a combincd average effect of about Hid of
commodity exports for each dollar of aid. (See Annex A})

‘This weighted coefficient is slighily bclow my results. It
suggests that my estimates may reflect a slight impact of aid-tying on

U.S. exports between 1957-58 and 1961-62.

1 Lynn®s earlier work was rcported in an unpublished documenl writien for

ATD, "J.5. Foreign Economic Assislance and tho Balance of P'ayments,
195021962, Dec. 19073 (mimcopraphed).  This work has since boen pevised
considerably and will b submifled Lo Yale Univarsily as a 'h.D thesis,

The results disenssed here are Crom the latest revislon (Oct. 19645) of
the: thesls draft.
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Wnen lLynn applics similar stalislical procedur:s Lo dala
for 1962 and 1963,’he gets resulls quite different from those for Lhe
earlier period. Lynn attributes this to misspocification of the model
once aid-tying becomes effectives llo argues that aid-tying must be at
least partially effective in a country where therc cxists some scope
for tying. Scope for tying is certain Lo exisl (althougnh it may also
exist under somewhat restrictive circumstances) wnen Lied goods cxeeed
the total imports from the U.S. which the country would normally nave
purchased in the absence of tying. Under thesc circumsiances tying
must increase U.S. exports (although usually by an amounl less than
the totsl magnitude of the tied aid.) 1In all other circumstances
(i.e. vhen tied goods are less than the volume of imports [rom lne
U.S. which the country would normally buy in ‘he absence of tying)
it is possible for the country to subslitnte tiocd goods for normal
imports.

Lynn uses his 1958-1960 regression results to represent,
"normal® import behavior in the absence of tying. le applies the
appropriate coefficients to 1962-1963 data, and finds that scope for

tying existed in the couhtrins lisbed:in Table 1.
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TABLE 1

Hicope for ALD-''ying
(millions of dollars)

Normal Imports Iistimate of Minimum

from U.5. in effactively effact of

absence of tied AID AID tying

Country Year aid-tying expendituré* (Col. L-3)

(1) | (2) (3) (L) (5)

Ethiopia 1962 5.0 18.3 13.3
| 1963 7.0 12.3 5.3
India 1963 266.9 311.3 NN
Pakistan 1962 103.1 138.9 35.8
1963 126.7 k.1 17.k
Sudan 1962 2.1 .6 2.5
1963 2.0 3.5 1.5
Viet Nam 1962 23,6 us.7 22.1
1963 15.7 60.6 Lk.9
Bolivia 1963 15.2 20.7 5.5
Total 1962 133.8 207.5 73.7
1963 433.5 552.5 119.0

Source: Based on laurence E. Lynn, memorandum for Dr. Gustav Ranis,
September 12, 1965, Tables 3-18 and 3-19,

# Equals v ral ATD expenditures times proportion of AID commoditios
purchased in the U.S. times proportion of AID dollar whicl country
would normally prefer to spend on non-US imports (from regression
results).

These are minimum estimates of the aid-tying effect since they
assume maximum possible substitution in all cases of tied-AID dollars for
normal imports from the U.S. They nevertheless permit Lynn to identify
those countries with maximum scope for effective tying. He then drops
these six countries from his sample, reruns his 1962-1963 regressions,
and this time he obtains results which give a larger AID coefficient than
for 1958-60 (.28 as opposed to .23), but which are nevertheless statistically

consistent with those for the earlier period. (lhe actual ratio to ALD
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expenditures of AID U.S. commodity procurement was .27 during the period 1958-00.

About % of all AID-financed gommpdities were procurcd in the U.5.)

Lynn's results, in summary, guggest that the effect on U.S.
commodity exports of gross, untied AID expenditures is quite low (about 23¢
| of each AID dollar, but this might be 31¢ if service exports were included).
He identifies six countries where ALD-tying must of necessity increase Uaire
exports by a minimum of $7l millions in 1962 and $119 millions in 1963. If
this were the sole effect of AID-tying, the effect on U.3. exports of ATD
disbursements would have been only an additional 9¢ on the dollar in 1963,
This would imply that the net first round effect of AlLD expenditures on U.!.
exports for Lynn's sample of countries would have becen aboub 0¢ on each
dollar contrasted with a nominaﬁfﬁ%%-tying 1evel of 78f (bascd on commodities
only) for the same countries. At a nominal AID-tying level of 100%, lynn's
results would suggest a true, first round effect on U.S. exports of only 50¢ .
This contrasts with an estimated PL-480 effect of 80¢ and an Export-Import
Bank effect of 92¢ on the dollar.

Two points should be emphasized about these results. ‘lhe tirst is
that they concern first round effects only. The final true impact on U.S.
exports must include the effects of subsequent spending and respending of
AID dollars (and of foreign exchange released by AID dollars).in third
countries. The second is that the aid-tying effects are measured under the |
most conservative assumptions possible about the substitutability of AlD-
financed goods and services for commercially purchased goods and services.
Using the basic Lynn coefficients, we can obtain an alternative estimate of
aid-tying by contrasting actual exports from the U.S. to a country with those
expofts computed from Lynn's regression equation for the years 1958-60. The
sum of these differences for all countries and for the years 1958-60 should

be close to zero. For the years 1961 through 196k, the aggregate sum stould
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be positive and should increase year-by-year as tying effectiveness increases.
Tnese additional calculations have been made both for Lynn's
l3-country sample and for a sligntly larger sample of 51 developing countries.
In one alternative the "U.S. share® used as an explanatory factor in the
1061-1964 projections was that observed in the year 1960. This procedure
implicitly gives aid-tying the credit for all cnanges in U.S5. markot shares
over the 1761-63 period. In a sccond ant of calculations, a hypothetical
U.%. share was calculated for cach year on ihe agsumplion that aid-tying
nad been totally ineffective. (lue Annex Ay D=2.) ‘This procedurc says Lnat
changes in the U.S. markel share wonld have taken place even if there had
been no aid-tying (through changes in total U.S. aid, other foreign exchangic«,
and foreign exchange drawdowns) and this portion of market share change
snould be discounted in calculating the effect of aid-tying. The first
procedure essentially gives an upper 1limit on our measurement of aid-tying

effects; the second, a lower 1imit. The results are presented in Table 2.

TABLE 2 !

Effect of AID-Tyin
63 millions)
Average

1958-60 1961 1962 1963 1964

43 Country Sample

Actual U.S. exports 5,283 5,822 6,084 6,389 7,134
Actua? minus projected, using Lynn's 1958-60 regression results and:
A. 1960 U.S. market share - 11 42 178 i1
B. Previous year's
market share* =30 11 7h 26 316
51 Country Sample
Actnal U.S. exports 5,527 6,100 6,380 6,692 7,477
Actual minus projected, using:
A. 1960 U.S. market share - 68 89 219 490
B. Previous year's market
share* -31 (8 47 1714 556

Source: AID/PG/PPD,"Strout-Lynn Comparison” machine runs of 2/1/66.

*pctual (1957-1960) or estimated (1961-1963) market share.
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Since the 1961-1964 projections assume no increase in aid-tying
over that of the 1958-60 period, the difforences shown above can partially
Be(attributed to the increase in tying. ("Tying" of Export-Import Bank
1oans and PL-480 shipments was 100% during the cntire period; the perconlage
of AID-financed commoditics purchased in the U.S. increased from about
My in 1958-1960 to 87p in fiscal year 1964.) |

Both sets of calculations suggest an inercase in aid-tying
offects between 1961 and 196!k, Almost a%l increascs can be attributed
to AID-tying, and the 196k, 51-country,a{d-tyinn offocts amount Lo /¥/%
to 5t of196uAID-financnd U.5. exporls to those countries.

The Irvine-FRB Calculations

Reed Irvine of tne Federal Reserve Roard has also studied changes
over time in U.S. exports.1 Irvine's peneral procedure has been to
project to 1961-1964 the U.S. market énafe in individual countries bascd
upon changes during the pre-aid-tying period, 1955~1960. Pro jection
methods have been relatively simple, involving averages or lincar extra-
polation. Irvine has been particularly interested in those countries
where actual U.S. exports during the lattor poriod fell below those
pro jected from extrapolated market shares. These "adversc" trade effects
are observed in a number of countries, notably in Latin America and olten

in spite of considerable increases in U.S. aid.

1 Memorandum to Governor Robertson, September 13, 1964, and "Ihe impact of
U.S. Foreign Aid on the Relative Demand for U.S. Goods in Aid-Recuiving
Countries" (draft outline of November 5, 1965).
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The Irvine procedures identify a large number of countries
where U.S. exports were smaller (or larger) than past U.S. market shares
would havé suggested. Since gross aid and time-trends are the sole
cxplanatory variables examined, however, the explanalory power of the
model is limited.

One difficulty with both the Irvine and the Lynn procedures
is that U.S. market shares in the pre-1960 period do not represent untied
conditions. As noted already, both ExIm Bank loans and surplus agricultural
products were tied to U.S. sources during this period. Even if PL-480
sales are omitted, the sum of ExIm Bank merchandise plus non-PL-480 surplus
sales (under AID and predecessor agencies) ranged from $446 millions in
1955 to $859 millions in 1958 to $566 millions in 1960. These figures
averaged about 10% of U.S. exports to the developing sountries and varied
over this period by about four percentage points.

Ah alternative market share procedure, however, gives quite
good pfojection results and permits an explicit measure of the "substitution
losses Wn;dn accompany aid-tying. This approach is to calculate the baso
period U.S. .arket share after having excluded all aid-financed U.5. exports.
This "commercial U.S. market share" is then used to project "commercial
or non-aid-financed U.S. exports in a later ycar. Total projected U.S5.
exports will eqﬁal the sum of the estimated non-aid-financed exports
and the actual aid-financed exports. Since this procedure explicitly
assumes no substitution losses in either the'base or ine later period,

the projected exports will tend to exceed actual exports as ald-tying increases.

The difference between actual and projected exports in this case will

represent commercial export substitution losses from increased tying of aid.
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This commercial market share procedure, using 1959-60 as the basu,
has been used to calculate 1963-64 U.S. cxporls to the same 51 countrios
;:discussed earlier. The projections themselves are quite good, on the
average, and account for 90% of inlor-counlry variations in U.S. export.
changes between 1959-60 and 19673-6lt. As anticipated, howover, the genoral
bias of the projections is to overstate aclnal exports. This differcnce
in 1963-64, at least partly attributable Lo substitulion losscs, averapred
$291 million. (Annex B, Table B-1, Col. 3.) Tnis is &lignily less than
tne apparent net gains from aid-tying. Il suggesls Lhat about halfl of
the possible gains from increascd ald-tying may have boen offset by
increased substitution losses. The situation for these 51 countries is
summarized in Table 3.

Maximum increase in U.S. exports from increased aid (mostly AID)=-
tying could have been $600 to $800 millions, bul about one-nalf of this
may have been offset by decreased U.S. commereial exporits. Althougn BOP
of 1963-6l4 AID-financed commodities were purchased in the U.S., the nhel

direct effect may have initially been to incrcase 1.5. oxports by amounts
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TABLE
Annual Avera%e U.S. Exports, 1963-64
millions
Non~aid-
Ald-financed financed Total
1. Actual, as reporied 2,503 4,582 7,085
of wnich: AID 1,034 -
PL 480 & ExIm, other 1,469 -

2. Estimated assuming 1963-64 aid-
tying but no increase in substitu-
tion losses over 1959-60

(a) commercial market share

model 24503 4,873 7,376
(b) Lynn model 2,503 4,988 7,491

3. Estimated assuming no increase
in aid-tying over 1958-60

(a) total market share model 1,998 4,791 6,789
(b) Lynn model 1,743 4,988 6,731

4, Hence, maximum increase from aid-tying: (1ine 2a - line 3a)* 587
(1ine 2b - line b)* 760

U, 'set from increased substitution losses:

(1ine 1 - 1line 2a) =291
(1ine 1 - line 2b) =406

net gain from aid-tying: (line 1 - line 3a) 296
(1ine 1 - line 3b) 354
*AID's procurement accounted for about $500 million of this increase
througnh achieving a 86% U.S. procurcment rate in 1963-64 in contrast
to a Luf rate in 1959-60.

Source: PC/PPD machine run of 2/1/66.

P et
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QNoteg‘tvaable ﬁt
o Liné 2at Estimated using equation (B-1), Annex B.
2b: AID-financed exports = actual reported;
Non-aid financed = constant cloment + attribullons to
changes in reserves and to "other foreign cxchange,"
eq. (A-1), Annex A.
3a: AID-financed equals PL-480 and Ex-Im actual rcported
+ Wi of AID-financed commodities; non-ALD [inanced -
a residual; total = same U.S. share of total import
market as observed in 1958-60.
3bs Estimated using equation (A-1), Annex A; constant element
in the estimating equation ($5.4 m. per country or

$275 m. for all 51 countries) has been assigned to

non-AID-financed” commoditics.
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équﬁl to only 57-65% of AID's total commodity procuromen'l..1 The indirect
effects of third country rcspendlhg rounds, howcver, may well have
increased the ultimate éffect on worldwide U.5. exports to 82-85% of
the AID commodity collar.?

Third Country Respending Patterns: The Hicks-Lynn-IDA Studies

Foreign exchange earnings which are not spent for U.S. exports
‘must by definition either be spent for imports from other, non-U.S. sources
'or they must be added to a country's foreign exchange reserves. If dollars
are respent in third couni-ies rather than added to reserves, there are
again £nree options: further respending for imporis from the U.S., for
imporis from non-U.S. sources, or addition to ihird country reserves.
This chain can be traced through round after round of respending, and all
dollars must eventually return to the U.S. which are not tied up in
‘official or unofficial foreign exchange rescrves.

This pattern of spending and respending can best be shown in a
table or matrix of trade flows among countries. One of the first such

tables was proposed by Richard Cooper of the Council of kconomic Advisers

The $1,034 m. AID-financed commodities represent a nominal increase of
$505 m. over the 1958-60 U.S. procurement level and a nominal increase
of $695 m. over the true 1958-60 U.S. export effect as cstimated from
equation (A-1). The net aid-tying gain (from the previous table) equals
50% (296/587) in one case and 46% (354/760) for the Lynn model. This
suggests that the true increase in AID-financed exports may have been
from 4 to 656 ([1034-505+.50(505)) + 1202) or from 28% (Lynn) to 55%
([1034-695+.46(695)] “+ 1202).

Assumes 58% of dollars lezaked during first round spending eventually
return to U.S. via third country rospending.  The 58% Clpure is derived
From Lhe IDA sludy ciled Lielow.
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;and calculath by Whitney Hicks of AlD.il Tho Hiokq caleulaiionq wure baqu |
gupon trade flows for a single year (1960) and upon tne very conqcrvatnve |
;assumption tnat all additional dollars earned by European countrioq were

“not respent but were added to reserves. These calculatlons were subsequently

.adopted by walter Salant, et et al, for the Brookings study, The United State,

Balance of Payments in 1968 (Washington, D.C., August 1963) Chap. VI. They

showed (p. 171 of the Brookings study) tnat after all rounds of spending
and respending the following doilaf‘amounts would be expected to return to

the U.S. for each initially spent in one of the following regions:

Latin America $ .55
Far East (excluding Japan) A7
Near East and South Asia 31
Africa .15

Tnese‘ealculations can be criticized for their primary assumptlon
that additional dollars would be spent according to average palterns
observed in one partieular year and for their overly restrictive assumption
that there would be no feedback to the U.5. of a dollar spant in Europe.
Lawrence Lynn, in the study already refefred to, investigated the effect
of the reserve behavior assumpﬁions. He found the results quite sensitive
‘o assumptions aboul the reserve accumulating behavior of Common Market

_countties (see Table ka).

_? W. Wnitney Hicks, "Estimaling the Foreign Exchange Cosls of Untled

Aid," Southnrn Economic Journal, Vol. XXX, No. 2 (October 1963).
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Total Impact of American Aid on U.S. Exports

‘per Dollar of Inillal Aid Expenditures in

Bach of Four Regiong, Alternative Rescrve
Accumulating Assumptions, 1948-1961 (Preliminary)

No countries
Common Market Countries add increased

Region of Initial add increased foreign foreign exchange
Aid Expenditure exchange to reserves to reserves
Latin America . 500 .899
Middle East .328 .8l
Africa 230 .898

~ Asia 379 775

Source: Lawrence Lynn, communication to Alan !itrout of May 5, 1965,

fryepe. Ceomer e e e erremme v . on G——— 44 00% somerm— =

In neither case was tréde witn‘sééiéﬁ bioé countries-én& "miscellaneous
countries elsewnere" included. United States imports were assumed
unresponsive to increases in U.S. foreigﬁ exchange earnings. Trade flows
were based upon average market shares for the period 1958-1961. First
round respending was based upon independent cross-section estimates

'(as described above), and the trade matrix was used only for calculating
the effects of subsequent respending rounds. During the subsequent
rounds,”Tablefub shows percentages.of eachiihitial idéllar spent:that 1is

~ eventually returned to the U.S.

TABLE b

ract

Fraction of to U.5. in subsequent respending
initial AID

Reserve assumption: Countries which add

. ggiiized to increased foreign exchange to reserves
Region of Initial U.S. in Common Market
Aid Expenditure first_round countries No countries
. Latin America .336 . 164 «563
Middle East .127 .201 <71k
Africa .059 .171 .839

Asia | 113 .262 662
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Tnts ?V say’s that of dollars "leaked" from the initial aid-receiving region,
‘about 18¢ to 30¢ mignt bé éxpocted to return to the U.S. via tnird country
-réspehding even if Common Market countrics added t6 roserves each additional
dollar céming their way. This respending effect might equal 75¢ to 89¢
of‘ﬁne leaked dollars (56¢ to 85¢ of the initial aild dollar) under the
least restrictive reserve-accumulating assumption.

A recent study by the Institute for Defense Analysis has gone
~ several steps furt'ner'.1 Instead of assuming average trade shares for a
lworld trade flow matrix, the aulhors made explicit two-step estimates
of how exports from one country to a second country might be expected to
be affected by a change in foreign exchange earnings by the second country.
Cther variables taken into consideration weres:

(1) A measure of domestic income (investment + consumplion +
government expenditures)

(2) Investment

(3) Industrial production

(4) Foreign cxchange reserve level

(5) Foreign exchange reserve change

(6) Relative prices, lagged and unlagged

(7) Dummy variables dividing the observations into two time
periods, 1950-1958 and 1959.1962

Other variables, such as long term capital imports and industrial production

minus exports, were tried out but were not used in the final results.

1 Lois Ernstoff, Rolf Piekarz, and Elliot Wetzler, "United States Exports
Induced by Department of Defense Expenditures in Burope," Tnstitutie tor
Defense Analysis, Study =152, April 19645 (Classilicd "For Offivcial -
Only"). ‘
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The IDA study was limited to 12 developed countries accounting
for two-thirds of world trade in 1963. Included in these countries were
those whose reserve-accumulating behavior is most critical to estimates
of third-country respending effects. Thus, where earlier "reflection
matrices" were based on crude averages of past behavior, the ICA matrix
was derived by isolating the effect of changes in foreign exchange
earnings frém a variety of other factors influencing a country's imports.
The results showed that European countries would tend to reduce their
total imports by a rough average of 60¢ to 70¢ for each dollar's decrease
in their earnings from foreign trade. Of a dollar leaked from‘an aid-
receiving country, about 58¢ could be expected to come back to the U.S.

"via further respending while the remaining 42¢, all other things being
equal, would be added to dollar reserves somewhere in the world.1

The implications of this IDA analysis are profound. It suggests
that even if we were to accept Lynn's low-sounding estimate of 23¢ of
each untied AID dollar returning to the U.S. wvia first round effect
(and were to increase this to 31¢ to include services as well as commodities),
the total effect on U.S. exports after all spending rounds might be in the
order of 71¢ on the dollar. Even if an 85% "nominal" aid-tying level

were to increase the first round effect from 31¢ to only 55¢ - implying

1 krnstoff, et al, op. cit., Tables C-1 and C-2. The 58¢ estimate is based
on the indirect effect on U.S. exports of a direct increase in foreign
exchange in "rest of the world". In the IDA calculations the direct
effect of one dollar initial spent in the "rest of the world" would lead
to increased U.S. exports of 9¢ (Table C-1). During subsequent respending
rounds involving the 12 developed countries analyzed by IDA - but not
allowing for any further respending among "rest of the world" countries -
U.Se exports would be increased by a further 53¢ (Table C-2). The indirect
effect on U.S. exports in relation to initial leakage from the "rest of the
world" is thus 53/(100 - 9) = .58. (See Annex B)
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that over half of the«neﬁli ntied" dollars were used to finance imports
v‘that oﬁnefwise would have been purchased commercially - the ultimate
effect on U.S. exports, using the IDA results, would have been in the
neighborhood of 81¢ of the initial aid doilar.

The combination of the Lynn and IDA rosults would appear to
* support AID's long-standing contention that while the "true" effect of
aid on U.S. exports was not necessarily the same as the "nominal" or
naccounting” effect, the two effects were nevertheless in rather close
accord at nominal aid-tying levels near the present 85 per cent. To
furﬁner'increase our confidence in such an assertion, however, I would
| suggest the following stepst

1, Herun the Lynn calculations for 1958-1960 using commercial
(non-aid-financed) U.S. market shares and, in addition, U.S. direct |
private investment. In preliminary tnials, commercial market shares are
superior to the original Lynn formulation in projecting U.5. exports.

2. lkncourage and support Lymn's current investigations of the
effects on U.S. exports of (a) project as opposed to non-project ald and
(b) of multilateral as opposed to bilateral aid.

3. Subject the IDA analysis 1o further critical appraisal and
additional statistical tests. (See Amnex C for a review of our appralsal
to date.)

4. Construct a new world trade matrix with the incrementall
trade coefficients domputed as suggested in the following diagram. This
‘trade matrix, about size 43 x 43, can then be inverted and used to Judge
the total effects on U. s. exports of first round leakages from any of the

principgl_gidgreceiving countries or country groups.
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Scheme of an Incremental Trade Matrix Based on Various
Data Sources, as Indicated

Importing Country of Region

Developed Principal Other
Exporting countries aid-receiving  regions

Country or countries

Reglon No. 1-12 13-32 33-L3

United States 1 A B B

Belgium
Canada
Denmark

France
Germany

Italy 2-12 A C C
Japan -
Netherlands
Norway

Sweden

United Kingdom

20 largest
. recipients 13-32 D C C
of U.S. aid

Rest of world, not D c c
elsewhere classified:

Other W. Eur,
Latin Amezl:ua:
Dollar
Non-dollar
Other W. Hemisphere  33.)2 D C Cc
New Zealand, So.
Africa, Australia
Africa:
French
Other
Asia:
Sterling
Other ,

Other 43 E C C

(See notes on following pages)
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Notes to Table 5
’Code;tb'Source of Inc;eméhfél-Trada Matrix Coefficients

 ‘A='aErnstoff, Piékari,\aﬁd_ﬂétzler, "United States Exports Induced by
 'Department of Defense Expenditures in Europe," IDA, op. cits,
' Table C-1, p. 87 :

.B: Derived from Lynn's regréssions results. Coefficient for imports .
from U.S. not financed by aid equals (see Annex A, equation A-1)3

(=.039 + .961 Sui-t)’ where S, . = the U.S. share in the market
of country or region, i, in
the year 1960,

'C: Equals the change in imports (M) from the exporting area divided by
" the total change in imports by the importing area between 1957-58 and
1961-62. Specifically, coefficient equals:

oM 3 where 1 = the exporting area
Agg M j = the importing area
el i A = 1961-62 average minus 1957-58 average
D: Equals marginal import coefficients similar to "C" but adjusted to
include the affect on imports of income and other non-cxport earning
variables. The adjustment factor for each importing country is derived
from the IDA study already cited as described in Table 5-1:

E: EQuals the residual necessary to give the same column sums of the
coefficients as used in Table C-1 of the IDA study. These column

sums are:
Belgium .60 Japan 1.60
Canada .85 Netherlands .80
Denmark 1.40 Norway U5
~ France .70 Sweden 1.40
" Germany .65 United Kingdom 1.20
Italy .65

These column sums equal the coefficients shown in column (2) of the
Table shown above under "D", except that they have been adjusted to
compensate for having initially measured exports f£.0.b. and imports
VCOiofo o
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TABLE 5-1

Marginal ampori./export coefleient

After allowing

Before allowing for income and  Adjustment

Lor income effects other effects factor

1 (2) 3
Belgium .85 65 .76
Canada 95 .90 95
Denmark 1.7 1.5 .88
France .58 .75 1.3
Germany 1.1 .70 L6l
Thaly 1.73 .70 .54
Japan 2.2 1.8 .82
Netherlands 1.8 .85 47
Norway .51 s .88
Sweden 1.2 1.5 1.2
UK. 1.9 1.3 .68
Soursag Col. (1)t Table A-2, p. 43. Equals coefficient a

Col. (2)3

Gl ()

2
in equation M= a + azAX

where M = imports, X = exports of each country.
Table A-1, p. 42. Equals "reflection ratio"
coefficlent actually chosen for each country
and includes as additional explanatory
variables (a) some measure of country income,
rvestment, or industrial production change,
and (b) usvally some measure of reserve level

or }..t'll'_“ .

EBquads evlamn () divided Ly column (1),
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A. Strout, PC/PPD
10/1:2/65

ANNEX A

Pests of Lynn Repgrossion Results

A. , Basic data'comgiled (all units are millions of current U.S. dollars)

Aguit = (ross economic aid disbursements from U.5. to country i
(gross grants and loans, and nct other assistance, from

Fornign Grants and Crodits), in year 1, where t = 1957, 19584 44« 1960,

Aauif = "American aid® to country i (gross grants and loans, including
’ local currancy, cxpenditnres; For Grants and Credits). Excludes
military loans, sozial progress lrust tunds, cmergency relief,

snter-American highway, and PL-480.

it - Direct Export-Import Bank loans to country i, before allowing

For reimbmrsements from private participants, but excluding
loans made to finarce U.S. exports for previous years (tnis
definition wvaries from that used by lynn, but Ex-Im reimbursements
tor previous year experditurcs are a nore surious problem in later
years than in tne 1955..60 period uscd by Lynn for his primary
analysis; sourc: 1s For Grants and Croedits).

Euit nolal 11,8, merchandise exports to vountry i, including re-
cxporis baf excluding Special Category goods, fob U.S.
(1.5, Dept. of Commerce, Foraipn ‘frade Stalistics. as compiled

by A.L.D. statistics and Reports Div.) where b= 1956, .. 1904,

Miw+ = Total merchandisc imports by country i, cif. (LM, IFS, as
‘ compiled by A.I.D., Statistics and Rcports Division), where
t o= 1956, ... 1964,
AR,, = Official reserva drawings in year t, including gold, foreign
v exchangs and new drawings on the MF (IMF, IFS, various issucs).
Reserve increases are SHOWN as Zero.

B. Data computed from compiled data

= Aguit - Aduit - Axmuit = Surplus farm product. Sales recelipts
mims disbursements for (a) cconomic grants and credits under
Mutual' Security Acts ("Amcrican® aid), (b) economic grants and
credits to third counthrics, and (c¢) "other uscs®, including

military and U.5. usns, plus military crodits and misccellancous

Apl s

other assistance such as locial Propv:ss Trigl fund and Tntir-

Amorican highway .
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(A-1)

(A-2)

(A-3)

(A-4)

A2

5., =E + M, = UdSe wevchandise oxporl "share” of market
) in country i.

- N(i1 © Other foreign cxchange acquisitions by
’ * comlry i, including nel flows of capital
and probably including resources transferred
under military. grants.

Test ©f correspondence between Lynn and Sirout results

1. Basic Lymn results for 43 country sample and pooled data for
1958-60 are:

ﬁuit = (-0005 + .73’4’ SU.i('t—l)) Aault + (-.039 + -961 Sui(t-l)) Oit

- . ""
+ (..088 + 1.213 Sui(t-l)) Nzlt + .921 Ameit + ,802 Apluit + 5

2. For comparison with Strout recsuli:s we compute estimited éxporta oo
attributed to all threc forms of wid in 1957, 1958, 1961, 1962. Thus:

1957,58: u1t = (-.005 + .734 S i (1 "1)) Aa .+ 2921 Axm ., + .807 Apl s
o \/ .
1961,62: E gy ™ («.005 + .734 S 160) Aa it ¥ 921 Axmuit + 802 Apluit

3. These estimales, when summed over i for the 50 countries in the
Strout stndy, . givas an average coefficient, b¥*, where
Ny A¢ ’

r X 4 3 YKo, ., -¥YE .,

b - luLﬁ v ]HI61 TR A A 13 041,
Sy - 5

} 162 Mgs61- 3 Myger- + Mgiep

Where Anxif = 1.9, economic aid disbursements Lo countyy i, net of

authorization, as reported in For Granls and Credits
and as compiled from Statistical Abstract of U.S., 1964.

A cxpeet b¥* to be slightly less than the equivalent b
computed by Strout because

a) Lynn believes his coefficient for Apl uit My be Liased downward.

b) Lynn's results apply to untied "American" ald only while tying
of this aid was begirming to be felt in 1961 and 1962.
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‘3fFor these reasons, and because Strout's estlmates of b turn out

to be .59 + .10 to .63 + .13 we would expect b* ¥ .50 to .55.

"~ If b* is higher than this, it may mean that (1) the Strout result

.is too low, (2) aid-tying effects have been minor during thls perlod,
‘or (3) the Lynn results are biased upward.

5ﬁ;55Measuring the effect of aid tying

1.

Witheut aid tying we expect equation (A1) otdoda. dufeigojob
of predicting U.S. exports., We f.rs‘ tent this cquation therefore
by calculating

ul‘b’ and (5, uit” it) ’
and pR,. and E® .-, 4)» Tor t = 1957, 1958, ... 1961.

For the years 1962-196# we run into difficulties measuring S it

for untied conditions. We use Sui6o,therefore, in one set of
computations of equation (A=1)and for an alternative set we

compute and use:

%
A uib1
S, —tdD
wibl M 61 = Bgy - Fél)
8 , ﬁui62 |

w62 " W, = Bligy - Euggy)

. A
where ﬁﬁ'éz has been computed using Suiél and
(Eust -
to aid-tying

uit) represents additional exports attributed

_.and similarly for gu163

;Inieach.case the effect of tying "American" aid is estdmatedaaa~q:.:

(EE,, - zﬁ ,i)» vhere t = 1957, 1958, ... 1964,

EE ‘x:WQ axpect these aggregated differences (a) to be close to
~zero for t = 1957, 1958, ... 1960, and (b) to increase gradually
“for t = 1961, 1962, 1963, 1964,

 This part of the analysis is made for these country samples:

a. Makimum_numbér for vwhich data are available: (n = 519):

.b.. Original Strout sample (n = 50)

¢. Lymn sample (n = 43)
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Condition D.3(a) muy apply only to the Lywn sawple, but hope
fully 4t isapplicable Lo Lhe tapger samplas also.

E. IlMnally, we can adjust the b* caleulations (eq. 4) for tho apparent
elfect of aid-tying as follows:
A
FEa6m FPucy * T Buer - ¢ @uiﬁz
A
- z Lad 1) (] od
- By + I 857 - PRy * FEuing

(4-5) ¥ Myaget £ Aas1 € Muay § Mg

b** == b* +

We cxpect b** for the 50-country sample to approximate .60,

F. Resultis.

TABLE A-1
Lynn results vs, Strout results (Strout 50-country Sample)

4 Ay HMgy Z (B, Byyy)
1957 1412 2111 703
1958 1490 2517 -111
1959 1307 2374 -154
1960 1146 2586 -122
1961 1808 3111 -285
1962 1929 3101 139

(Sources AID, PC/PPD, "Strout-Lynn Comparison" machine runs of 2-1-66.)

b* (eq. A-U4) therefore equals .537. This is within the expected range
of .50 to .55. The correction for aid-tying (sec Section E) does not increasc
h* as expected, but reduces it drastically. This is bocause the Lynn calculatlons
~underestimate 1957 total U.5. cxports by approximately 9% ($703 mil.) ‘l'he
higher than estimated cxports in that year rosult not from aid-tying but from
other causes, and the b* adjustments are thus invalid.
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Annex A
‘Results (Contlnued)

TABLE A-2

The BEfact of Ald-lying (lLynn estimaling cquation A-1)

Lynn's 43-  51-Country
Country namgle oamgle 2
£ B uit BB

1957 6,148 687 6,384 699
1958 5344 -152 5,571 -135
1959 4,895 -173 5,164 -135
1960 5,611 2l 5,8“6 178
1961 5,822 11 6,109 68

Market share = 'ugég

1962 6,084 ) 6,380 89
1963 6,389 178 6,692 219
1964 7,134 Ll 7,477 490

. A
Market share = bui(t-l)

1962 6,084 7 6,380 U7
1963 6,389 26 6,092 170
196! 7,134 316 7,77 556

(Source: AID, PC/PPD, "Strout-Lynn Comparison" machinc runs of 2-1-66.)

The results show the anticipated increase in'aid-tying" G%Euit lﬁuit)
from 1961 to 1964. They also suggest much higher than estimated exports in
the pre-ald-tying year (1957) and considerable variation in the years 1958-1960.
fnis suggests that factors other than ald-tying may be important omissions

from the Lynn model.
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Table A-3 A6
Estimates of Lynn Model Results, 1957-196l
51 Country Sample - Totals
/[Source: "Strout-Lynn Comparison" machine runs of 2-1-667
Variable Symbol | 1957 1958 1959 1960 1961 1962 1963 196)
Net Surplus Commodities Ay 657.8 L20.7 5h9.2 869.5 837.h{ 1168.7 | 1311.7 | 1539.2
=X-IM Bank Avm 229.0 572.8 377.3 254.8 659.8 L82.5 333.0 208.1
"Am, Aid" A, 1252.7 1 1332.9| 1370.0 | 1h2h.7 | 15L3.8| 1566.8| 3365.3 | 1603.6
Gross Aid Ag 2139.5) 2326.5| 2296.5| 2549.0| 30hb1.0| 3218.0| 3u57.0| 3351.0
7.S. Exports Ey 6383.9 | 5571.h| 5163.6| 58h5.5 | 6109.2| 6380.5 | 692.2 7h77.3
Aid-firanced Eya 123h.7 | 1h39.7] 1272.2 | 1L466.7 | 1916.0| 2198.6 | 2468.8 | 2538.3
AID-financed 2y 380.8| 3u8.0| 337.0| L78.9} 776.6| 103L.3| 1033.6
"Ciher" Toreign Exchang: o 165L6.3 | 15216.5 | 15559.5 | 17888.3 {17472.9 | 182,8.1 18959.1 | 2084).7
FAezerve Decreases ‘R 1828.2}1202.8 879.9 913.5 | 1708.2| 1051.5 767.9 743.3
Tectal Imports R 2052);.1 |188L45.8 | 18725.9 | 21350.8 | 22222.1 | 22517.9 | 23184.0 | 24939.0
Corpaias onss Cidy 322.51 329.1| 295.2| 288.7| 296.8| 307.2| 356.5| 320.8
-FZi5ml 210.9 1 527.9| 347.5] 2°4.7 | 607.77| ILhh.lk 0 306.7{ 191.7
-5C24pr) 527.8 | 337.L| Ubh0.5| 697.3] 671.6] 937.31 1076.2 | 123L.)
T htotsl = 0 1060.9 | 1194.11 1083.2 | 1220.7 | 1576.0 | 1688.9 | 1739.L | 17L6.9
o5 iR 311.2 L57.0 309.1 210.L 33L4.7 269.8 117.0 168.7
‘322 0 4037.3 | 3779.6| 3630.5| 3961.3 | 3855. 3] L0O57.1 | k3ln.7 | 4796.3
Scmstant 275, 275.4 275.h 275.1 275.L 275.L 275.h 275.4
Tazzl = 3,& 568i:.8 | 5706.2| 5298.2 | 5667.9 | 60l1.L | 6291.1 ] &h73.L 6987.3

= (-.2C35 - '73Q Sgir=-m).: Bp =

039 + .961 Sui(t-l))i b3 = (-.088 + 1-213Sui(t-1))
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.,;;Ammative Market ! naré' Pféjectibﬁ4M6’d'e'1;'§'(t1?ii'é;:limirhary)f

A Basic data needed

’ ‘ﬂ"‘Aa..ﬂﬁ =-'American aid"’to JC'oun‘l';IAjr* i“"(’sﬁeé") Arinék-' A‘)

Axm it T Direct Import-Export Bank- 1oans to i (see Annex - A)
Aplul 4 = Surplus farm product deliveries (net) (see Annex A)
'Ea .. = Apparent aid-financed U.S. exports to country i;

udt Sum of Ex-Im, PL-480 and U.S. commodities directly
' paid for by AID funds

' 'Miﬁ = Total merchandise imports by country, cif (see Annex A)
;Euit = U.S. merchandise exports to country: (see Annex A) |

| B Calculation of base- eriod U.S. commercial_ (non-ald-tiedz market shax
' ZSc 5 ‘ : .
i .

60'

(Eun.t Eault)
Scui = '60 :

2. (8om . - Ea. t)

t=58

where .89 = approximate world-wide ratio of .imports
f.o.b. to imports c.i.f.

Proiection model

A

(B-1) Bygy = Soyy (89 My - Bayyy) + Ea

uit
t ='1961, 62 e 64

i ,tmahnp model (not yet calculated)

(B-d) Eit“a+b1”°i(’89 iwt'Ea )+b2Eai

X

. 1;1::5"'1'»9_6;1;,- 62 ... 64



D.

E.

F.

“Acontra) -

- C. Calculation of base-period U.S. total market share (5,4)¢

60
_ t§58 Euit
ui = 60
{ 63 wwt
I'ro jeetiaon wodol:
(B-3) ﬁuit = Sy M

Total aid-tying gain
55 by

1 uit m 1 “uit

Total substitution effect

A
Lo X By - & By

- S
2. (1 bz) A Lauit

Results - (See Table B-1)

t = 61...64 (from aq. B-3).

t = 61...64 (from eq. B-1)

t = 61...64 (from oq. B-2)



Annex B

(Cont'd)
| Table B-1
Results of Calculations for 51-Country Sample
(millions of U.S. dollars)
Estimates of Aid- Estimatds of Substitution Goodness of Fit of Alterna-
tying gains Effects tive Models to Actual Data
US Total S Commercial US Market Sharc
Year Lynn Market Ghare Lynn Market Share Lynn Models
1, Model Model Model Model Model Total Commercial
(1) (2) (3) (H) (5) (6) 7
1957 699 W32 525 620 108,256 44,348 12,196
1958 -135 120 -380 89 19,604 26,183 9,021
1959 ~135 -113 -324 -81 29,236 11,854 5,753
1960 178 -7 -68 -8 34,469 38,957 13,044
1961 68 86 -272 -126 63,510 18,519 22,461
1962 89 136 -420 -288 20,652 84,848 138,698
1963 219 216 -511 -391 61,338 158,672 36,933
1964 90 2 -301 -201 53,897 220,366 36,211
(Source: AID, PC/PPD "Strout-Lynn Comparison® machine runs of 2/1/66)

Notes: Col. (1) Difference between actual U.S. exports in year t and those

projected using Lynn model (see Annex A, eq. A-1) based on

"pre-tying" period 195841960,

Col. (2) Difference between actudl U.S. exports in year t and those
projected using the total market share model (see equation B-3).
This model assumes maintenance of 1958-1960 total U.S. market
shares regardless of changes in levels of aid-tying.

Col. (3) Differcnce between actual U.S. "commercial” (i.0. non-aid-
financed) exporis in year t and Lhose projected using lLynn
model. "Commercial" exports arc reprcsented as E it " Eauit
(actual) and Euit - ﬂ'uit (projected; sce Annex AY-

Col. (4) Difference between actual U.S. exports in year t and those

projected using commercial market share modnl (see equation
B-1). This model assumes both maintenance of 1958-1960 U.S.
commercial market shares and 100% effective aid tying.

Cols. (5)-(7) Tne sums of the squares of terms whose sums appear in

Cols. (1), (2), and (&) respectively.



Annex B
(Cont'd)

Columns (1) and (2) of- Table B-1 are alternative estimates of
gains from aid-tying. In column (2) we assume a constant U.S. total
market share for each year cqual to tnat‘in 1958-1960. Any increase
in this market share is attributed to increased aid-tying over that of
1958-1960. (The 1958-1960 aid-tying gains thus sum to zero.) Column (1)
projects U.S. exports based upon various types of foreign exchange, the
total U.S. market share of the preceding year (or the 1960 share when
projecting 1962-1964), and 1958-1960 aid-tying levels.

Columng (3) and (4) arc alternative estimates of losses from
the substitution of aid-financed for commercial U.S. exports. Column (3),
based upon the Lynn model, shows the difference between actual U.S.
"commercial®™ (i.e. non-aid-financed) exports and those calculated from
the model. .Column (4) assumes a constant U.S. commercial market sharc
for each year, equal to that of 1958-1960. Total U.S. exports are
estimated assuming no increase in substitution losses over those of

1958-1960, (The 1958-1960 losses thus sum to zero.)
‘ Taken together, columns (1) and (3) say that the maximum
aid-tying gain in 1964 over 1958-1960 was $791 m. ($490 m. + 301 m.)
but substitution losses reduced this by 38% to $490 m. Columns (2)
and (4), alternatively, suggest that the 1964 maximum aid-tying gain
was only $643 m. ($442 m. + $201 m.), of which 31% or $201 m. was offset
by losses of commercial U.S. exports.

Colums (5), (6), (7) give the sum of the squares of the
residuals (error terms) and thus reflect the goodness-of-fit of the
three models. 7The commercial market sharc model performs quite well

in ¢very yoar.



- Anniex B
- (Cont'd)

Note that the "maximum aid-tying gain" referred to above does -

not equal total aid-financed U.S. exports since a portion of these would

he purchased in the U.S. even with no incrcase in aid-tying.

‘l'hus y ald-

financed U.S. exports amounted to $2,538 m. in 1964, but only $791 m. of

this represents possibilities for increasing U.S. exports through improving

aid-tying effectiveness above that for 1958-60.

divided as follows:

Aid-financed
U.S. kxports
(total valua)

Level of "Ald-
‘lying" in 1958-60

Nominil
PL-480 $1,539 m. 100%
ExIm Bank 194 100%
Other (chiefly AID) 805 llh

Total $2,538 m,

'This $791 m. can be

Net U.S. Scope'for
Exports at Additional
Actual actual 1958 Tying
(Lypn_ests.) 60 tying levels
\

80 $1,234 $305
99% 192 2
18% 321 kBl
$1,747 m. $791
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Appraisal of the IDA Study, "United States Exports Induced by
Department of Defense Expenditures in Europe"1

This study relates changes in a country's imports from a second
countny‘to income changes, export earnings, relative price changes and
foreign exchange reserves. The statistical relationships are derived from
year-to-year changes in these factors for one importing country at a time.
Separate models are employed to explain (a) a country's total imports, and
(b) the portion of a country's total imports which come from a particular
exporting country.

The first of these models is noteworthy in that both domestic
income and earnings from merchandise exports are employed as explanatory

factors.2 A change in income is conventionally presumed to affect imports

1 Ernstoffy Plefarzy and Wefwler;.Institute for Defense Analysis, Study S-152,
April 1965, op. cif.
The general form of the model iss

(c-1) AMj =a, + ajz ij + ajBA(Cj + Ij + Gj) + aju Rj(t-i)

where Mj = total merchandise imports by country j, c.i.f.
Xj = total merchandise exports by country j, f.o.b.
Cj = consumption
Ij = investment
Gj = government expenditures
Rj = foreign exchange reserves at end of previous

time period



'°thf§pgh the incomé demand elasticity. Exports, in turn, can affect imports
in one of three wayss

(a) through their income-multiplier effect

(b) through the imports needed to produce the exported goods, and

(¢) through their effect on reserve levels and hence on various

government fiscal, monetary, and trade pollcies.

The difficulty of including both income and exports as explanatory factors
lies in the fact that they are not independent of one another, since income
‘increases may result from the multiplier effect of increasing export earnings.

When exports are used as the sole explanatory variable, a gseries of
export coefficients are found which on the average are half again as large as
the export coefficients from a model in which income changes and other factors
are included as additional explanatory variasbles. There is a likelihood that
the size of the export coefficient in the latter wodel is influenced in part
by the time period chosen. This is because of lags belween an increase in
export earnings and the income effects leading Lo increased imports. As the
time period increased, one might expect higher correlation between export and
income changes and therefore greater instability in the respective coefficients.
The particular model used for each country was chosen by the authors, however,
to minimize the correlation among explanatory variables, and there is no reason
fo suspect that even where considerable intercorrelation exists, the export
coefficient will be consistently too large or too small.

One way to judge the importance of alternatlve export coefficlents
‘is to derive Ul.couniry weighted averages of these coefficlents for the period
1958-1962.1 With exports as the sole explanatory varlable, the coefficient
would be 1.3; implying an increase of $130 of imports (c.i.f.) for each $100
increase in exports (f.o.b.) The weighted average of the coef'ficients chosen

! The 11 countries were Belgium, Canada, Denmark, France, Germany, Italy, Japan,
‘Netherlands. Norway, Sweden, U.K.
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by the authors from assorted models with assorted combinations of explanatory
| variables was a smaller .96. If the lowest possible lcbefticieht had ‘been
chosen without regard for other statistical considerations, the average
coeffioient would have been something less than .69.2 It will be recalled
that the implicit coefficient used in the Hicks-Brookings estimates of
respending effects was zero for the European countriss on the assumption
that all incremental export earnings were added to reserves and had zero effeet
on imports.

In general, the results from the total import model appear to be
statistically respectable. The amount of explained variance is generally high,
with R%'s ranging frem .63 to .96, A number of additional explanatory variables
were tested (relative price changes, long term capital movements, and dummy
variables dividing the period into the subperiods 1953-58 and 1959-62), but
they did not imorove or significantly affect the results. The results do
suffer from the fact that the "best" model often differs significantly from
country to country, and there seems to be little pattern to the results among
countries. This suggests that there are significant differences in import
behavior among countries, and the wide variety of possible country behavior

glves little assurance that future behavior of a single country can be safely

of the IDA study.

x This is based on the statistical results presented in Table A-3, For the
European countries alone the welghted average export coefficients weret

Exports sole explanatory variable 1.2
Coefficients chosen by authors .85
Minimum coefficient reported .68



coly
:prédibted from the past. |
ere aré other technical matters that need clarificatibn. It
is not clnar, for example, why the coefficients reported in Table A-1 differ
 in some instances from identical-appearing eguations in Table A-3. This is
‘a particular problem in the case of the Netherlands and Norway.
Another question concerns the rather large constant terms occuriing
in most of the estimating equations chosen. These terms represent changes
in imports which are not assoclated with any of the explanatory variables
but which nevertheless are constant from year to year. They could be interpreted,
for example, as reflecting increased "import substitution" as economies
slowly expand over time. For the twelve countries they add up to a'decrease
in imports of $3.3 billion annually, an amount equal in magnitude to 2/3 of
the average annual increase in imports over the period 1958-62. (The largest
constant term, -$1.8 billions occurs for Japan.) They suggest that the
explanatory variables during a period such as 1958-1962 will indicate a large
inerease in imports but that a very large part of this increase (40% in this
instance) will be cancelled by changes associated with the passage of time
and which are not otherwise "explained" by the model.

The second model employed by the IDA authors in their two-step
procedure relates the chahge in exports from one country to tgyal imports by
the importing country and a number of other explanatory variables. The
general form of the model wass

*
[ (o™ N, = + h. N
C-2) h th AMJi+h P+hj,+D

Ji j1
where Mji = country j's imports from country i
Mj = country j's total imports
AM;i = AMj - AMji = country's imports other than those from country
P, = the change in relative.prices of 1 with respect

to world prices

[

dummy variable to dlvide observations into two i
" 950L58 and 195962, periods,
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Tn addition to the specific price variable shown, several alternative forms
" were tested. The dummy variables were used both as independent variables
and as weights for the total import variable.

The statistical results from this second model were not as good
a8 those from the total import model. The pricec variable was usod in 51 aadeas, :
but it was statistically significant in only 24 of the 110 cases tested. The
dunmy time varisble was about equally useful and significant. Values of R2,
expressing the percentage of explained variation in AMui’ ranged from .03 to
.95, but only: 13% were equal to or better than .80.

These statistical difficulties are of little concern, however,
because the final combined effect on U.S. export estimates is not greatly
sensitive to the results from this second model. This is because the marginal
import share coefficient, bji’ for the "rest of the world™ is chosen so that
'the sum of the import share coefficients ﬁqrzeachﬂimporting.country equals
1,00, This means that evén when the margiﬁal share coefficlents are replaced
with average coefficients having quite different values, the U.S. export
estimates are "very similar."1

Tbid., p. 26. The marginal import share coefficients were calculated
from equation (C-2), as followss

The average import share equals AMJ.US/AMJ'
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“"ﬁie third "é"‘tép‘ of the IDA study was to éoxﬁmné the two models
'desoribed above in such a faehion that the total effect. of a change in one
'country's earnings’ could be estimated on total exports from every other
:country. This was done by cdnetructing a table or matrix which related a
'country's change in imports from each exporting country to the importing
.ceuntry!s change in exports. The combined trade matrix coefficients, oy 30
wére set equal to the product of coefficient rd, derived from the coefficient
32 in aquation C-1, and coefficlient bji from equation 0-2.1
Tt is not completely clear why coefficient ciJ was dorived using
this two-step procedure rather than estimated directly. The two-step method
ddes permit an independent investigation of factors influencing total import
levels as opposed to import shares of various countries. But to the extent
tnat thesse two effects may be interdependent, it might have been preferable
to estimate °ij from a single equatlion.
To complete the trade matrix, the authors had to find estimates
;er the °ij coefficlents for trade between the 12 countries investigated and
e@he rest of the world. These were chosen in a fashion consistent with the
;neet of the model but nevertheless rather crude. Little more could have
'been done, however, without a great deal more worke The implication of the
o ceefficients chosen is that the twelve developed countries will increase
:tnei; imports from the rest of the world by about 38¢ for each dollar's

= Coefficient rjequuhlodajz times a factor (.88 in the case of Japan and the
U.Sey 495 for other countries) designed to adjust for the differences between
f;e.b. and c.1.f. values.
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increase in their own exports (based on a weighted éverage for 1958-1962).
The "rest of the world;" on.the other hand, will spend about 80¢ of each
dollar earned on exports to the remaining twelve countries on imports from
the?e same 12 countries.1 (Table C-1, p. 87) The assumption was made that
U.S. imports were independent of U.S. export earnings. The trade matirix
"made no allowance for trade among the "rest of the world" countries, and
assumed in effect that this trade was zero.

The final results of the IDA work suggest that for each dollar's
inerease in export earnings in one of the 9 European countries, total U.S.
exports will rise by from 37¢ to 984, with a median value of 48¢. For a
dollar increase in Canadian export earnings, the U.S. export increase would
be 73¢} for Japan, $1.25. For an increase in export earnings by the rest
of the world, U.S. total exports would increase by 62¢ on thé dollar. Since
direct U.S. exports to the rest of the world are estimated to equal only
8,84 for each dollar's increase in export earnings by the rest of the world,
. the direct leakage from a dollar of untied U.S. aid (for example) would be
(1,000 - .088, or $.912)., If the total direct and indirect effect on U.S.
exports was 62¢, this implies 'c,(héaz’cd}ggj¢ AOT 5(85 ,\‘tca{;‘gﬁ)e original leaked dollars
came back to the U.S. during subsequent rounds of spending. The 62¢ estimate
is about 60% greater than the mean of the Hicks-Brookings estimates cited in

the main text. It falls about half way between the two Lynn estimates.

1 This last coefficient appears to be too low. It was reportedly based on

the change betwsen imports to the rest of the world and exports from the
rest of the world over the period 1958-1962 (ibid, p. 1#). Latest estimatos
(International Monetary Funa, .International Fingneial Statlutios, Supplemont
to 1965/66 issues), however, suggest that the average coofflcient may have
been closer to .90.




" Gonclusion
 The Il;]A‘_s‘tuc_ly has been criticizod by otherg-on‘iho houdds that (1) the
results do nof agres with earlier studi’és which assumed no European import response
to exports, (2) explicit estimates were not made of the reserve accumilating
behavior of each coﬁntry, and (3) the import response to earnings from U.S.
miliary spending may differ from the response to other forms of export earnings.

The IDA results, however, stem directly from the finding that
Buropean imports are responsive to changes in European export earnings to
the extent of about 90¢ of additional imports for each dollar of additionsl
export earnings. The implied results for U.S. exports are therefore greater
than earlier estimates which assumed no European import response to an inerease
in Buropean exports. The apparent import resonse has been measured after
allowirfg for income effects, a time trend effect, and other effects. The
time trend effects appears rather large (and negative) in a number of countries
but probably can be related to increasing import substitution.

The IDA results appear valid unless it can be shown that other
factors, not investigated by the authors, are superior to export earnings in
explaining a portion of the annual import changes. It is hard to imagine
‘ whé.t these wnknown factors might be. If anything, one might suspect that
" the export coefficients found by the authors may be understated since they
may not fully refleét imports resulting from income changes which in turn

result from an export-income multiplier effect.



