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THE ANATYSIS OF TIED"AID: - ~_ 3 735 R
'SOME CONGEPTS AND METHODS ﬁ%ﬁA/u>A%5

" By Laurence E, Tymn

The Economics of Tied Aid

A tied ald poliqy is based on the presumption that a portion of those
luntied aid proceeds vhich are initially used by the recipient other than for
purchases of goods- and ‘services from the doncr ultimately finances increases
in the gold and foreign exnhange reserves of third countries.® That part of aic
Fexpenditures uhich_finances forelpgn reserve accurulation represents the balence of
payments. cost to the donor of its aid programs: If countries receiving aid can
be induced by a tied ald policy ceteris paribus to procure a greater proporiion

of their total imports from the donor, the cost of aid to the donor's balance
of’payments will be reduced, 2 ,

If thdt oOrtion of the tied aid which the recipient would spend initially
in third countries if . free to do so is less than the amount of imports from the
donor not financed by the donor's aid, the country is in a position to substitute
tied‘aidifOr'non-aid foreign exchangc in financing 1ts normal commercial purchases

from the donor: Tied aid substitution frees the non-aid receipts for use to

1. Some of the ald proceeds may finance increases in the recipient!s reserves
as well, For the United States, the magnitude of this drain is probably small
relative to the industrial third country drain, and a foreign exchange reflection
ratio of unity for aid recipients is an acceptable assumption.

2. Achieving a reduction in the balance of payments costs of aid programs by
adopting a‘tied aid policy also involves a cost to the donor's budget--a given aid
program becomes more expensive to the extent that the recipient must utilize the
proceeds 0 purchase goods and services in dearer markets., In genoral, the cost to
the donor's budget of the tled aid policy per dollar of increase in the donor's
exports is greater the greater is the donor!s competitive disadvantage in supplying

the resource needs of the recipients. The cost of a tied aid pollcy also can be
 expressed as the opportunity cost to the national economy of retaining resources 1n
- inefficient employments. Alternative policies to alleviate balance of payments °
deficits ought to be compared at least in terms of the opportunity cost ver dollay.
of reduction in the deficit to the government!s budget and, if possable, in terms of
the opportunity cost, to the national economy.



finarics the desived purchases from third countries, -Tied ald substitution may
occur to such an extent that tying aid has no effect on the donor's ezports to
recipients of its aid. -

Aid may ‘dulk so large relative to non-aid financed imports from the dono:
for sonme. recipients that the scope for tied sid substitution is effectively
1imited. Even with an un'.L'l.mited scOpe i‘or tietl add substitution ; moreover,
some recipients may increase ‘their total: purchases from the donor because their
priorities are flexi‘ble with respect to sources of supply, the administrative
costs of more sophisticated planning are high, or it is deemed expedient to do |

It will be helpful to describe this argument symbolically. Le% us denote
the amount of aid ‘received by a glven country as A; the proportion of this aid
which is tied as , 047 1; the proportion of tied aid which the country
would spend indtially in third ‘countries if the aid were not tied as § ,

046 ¢ 1, and the proportion of non-aid foreign exchange receipts, F, which
would i‘inance imports i‘rom the donor in the aBsence of a tied aid policy as A
‘0 1. Theoretical‘.ly, tied ald substitution can fully offset the trade A
shii‘ting objective of the tied aid policy if o(F/ S A, which we refer to as
the soope xfor tied aid substitution , 18 grea.ter than unity. On the other hand 5
if.’ this ratio ‘is 1ess than unity, the scope for tied aid substitution is limitec
and o tradelshifting in i‘avor of the donor's exports is inevitable.l

The scope for tied aid substitution may be 1im:|.ted in practice even when
o(F) S YiA. i’ Institutional imperfections in the resource allocation mechanisms,
o.f.' developingmountries ma.y mea.n that it is not poss:.ble in pract:l.ce i‘or the
‘government to’ shn.ft commeroially financed imports %0 an aid financed basis and to'

R P For a gimilar discussion, see Charles. Wolf, Foreign Aid: Theory and
Practice in Southern Asia, (Princeton' Princeton University Press, 1960).
ppo 1‘18"1]190




jaoquire the ordinary foreign exchange earnings necessary to finance the particular
purchases ‘for. which it would have utilized untied foreign aid. The government

}may instead be i‘orced to acquire these particular goods in the dearer donor 3
‘market if the gesired activity is to be 'undertaken ab all.

. Tying aid ffor individually designated proﬂects may reinforce these tendencies,
: constituting, in the words of Professor John P. Lewis, "double t‘/:n.ng.":L The result
‘;‘of the policy,,according +to Lewis, is that "(-The buyer) has no discretion as o
what ne btn(s , and his choice of where to buy is Limited in many. cases quite

| literally to the two or three firms that are prepared to £ill a large Indian

order for highly specialized equipment within a stated period.” The implication
.;is that this particular pro:jeot, evidently a high priority project, cannot in fect
be financed other than by tied assistance., The example also suggests that the éqnor
- can influence ithe scope for tied aid substitution by defining its standards for
aid i‘inanoing in such a way that some portion 0f commercially financed imports is
dneligible. |

chpe:for} Tied Aid Substitution Limited. - Assume that, for a given country,

AF < v A. The minimum increase in donor exports attributable to the tied aid
policy is ¢§ ¥A - &dF. If, for example, a country would prefer to spend $10 nﬁ.llion
: of tied aid proceeds in third countries, and if AF is $8 million, the donoi"s
-exports muist be higher by at least $2 million,i since the recipient has only $6
: million ofiiimgorts from the donor for which the tied aid could substitute! for
non-a:.d soprces of financing.

maod.tmpn possible increase in donor exports is 6‘ ¥A. Continuing the above
example,~::.i‘ no:tied aid substitution occurs s the country?s imports from the donor® iy

1. J ohn P. Lem.s R Quiet Crisis in India (Washington' The. Brook:mgs Institu
tion, 1962), quoted by Hal B. Lary in The United States Balance of Payments,
‘Hearings before the Toint Economic Cormittee, Gongress of the United.states,
.88th Cong., lst Sess., 1963, p. 308,




11 tnorease by & full $10 m1lion in sddition to the 8 million in Smports
f'i'rom the donor. ﬁ.nanced from other funds, .

In gensral ’ the increase in the donoris eacports attributa‘ole ‘to’ the ied"
{aid policy‘ in“countries with limited scope i‘or tied aid substitution ma,/ be
"described'as 3' '(A - 9 O(F £ 0 s 9 1. |The parameter e is an index of tiea
.’:aid substitution ’ taking the value 2610’ when no tled aid substitution occurs
and unity when tied a.id substitution oocurs to the madxm:m extent possible. o
| Total donor exports to aid reoipients characterized by l:l.m:.tations on the
: scope .f.‘or tied aid substitution can be expressed as the sum of (1) exports '
:Ai‘inanoed by tHe tied aid whioh ‘the aid recipient would have used to purchase
tne donor’s goods even 1f the aid were untied, (1-8)74; (2) +the portion
\ nf untied aid which the country uses to finance imports from the donor, whioh
lwe assume'to ‘be (1 - )(1 Y)A; (3) donor exports attributable to i‘oreign
_.exchange other ‘than aid, OCF 3 and (h) additional exports which take place because |
’;’the scope for tied aid substitution is 1inﬂ.ted, allowing i‘or the extent to which
1:the recipient' does substitut((a, d‘YA - GO(F. Swming these elements and

,simplifyimg wa obtain
‘-',f,(i)' E = ‘(1'}-' ‘5:)(1‘ = A+ TAE (1-0)aF -

‘;where E rei‘ers ‘b0 the donor's exports to the aid recipient.
Soope i‘or Tied Aid Substitution Unlimited. Assume that s for a g'iven«~cOuntry,

;'O(F > d' YA. Total donor exports to ‘the aid. recipient (onsist at .\.east oi‘ compo-
lnents (l)l, (2) and (3) discussed in the; preceding paragraph. This ]ist is com-

;plete if! tied ald substitution ocours o theemaod.rmm extent possible. " If tied aid
:substitut‘:l.on ‘does not ocour to the ma:mnum extent possn.o.l.e, The. donor. mav ga:m sgrr
vportion oi‘ the trade which the recipient would have ccnduoted with third cowntriss

‘fin the absenoe of a tied aid poucy.


http:attributable.to

“In general, the donor's exports will increase by some :f.'ractlon A,0% DY AN

) R || . -y ;

“of 8 Y‘A because of the tied aid policy. To avo:l.d coni‘usmon in comparing )\ and
(XY :

?e the ‘value 1~ 7\ ie used for analysis. I¢ the value of 1 ~ A 18 2070, al] of
;,"the trade whioh the reoipient would have oonduoted with third countries if the
ia:.d were: untied is shifted to the donor.w A 'v'?lue for 1 - A of unity means thgu

. the donor's exports %o the reoipient are no higher than if the aid were completel}t'
_?.untied.- Hence N\ is likewise an index o'i‘Ltied‘ ald substitut:.on i‘or oountries with
‘1m'.limited scope for tied aid substituh.on. The equation is

@  GEE@-&0- R TR C VN

o i-,- 1 - 5)A+‘ o&F + NE¥h.

l' Il

The- Exbent of Tied Ald Substitution. How much tied aid substitution will

:;oocur? Ifg prior to the :melementation of a tied aid policy the preferences and-
‘;»}priorit:.eSl of ! the reoipients were susceptible ;to modification in such a waf ag
to favor the donor's exports as a result of the way in which aid programs ‘were
administered, ssuch tendenoiea might be reini‘o:dced with specific polic:.es on pro-

l"vcurement in effect. . o
: IR

On the other hand, aid recipients have an incentive to substitute aid for

~"non-aid finanoing to the extent that a tied aid policy necessitates :.ncreas:.ng.‘
' i _

}jpurchases ain dearer markets. The likelihood that tied aid substitution will

)‘ It

- occur may.be assumed to be related, ceteris paribus to the degree to which the

pr:-..ces ’ quality and specifications of the donor's goods and services s together
'm.th the terms on vhich they can be obtained, 'meet the recipient's needs. . The mosi

: desirablel oirdmnstance for a tied ald policy is for local prior:.ties to be highly
‘flexdible with respect to aouroes of supply for' goods for which the donor does not‘%
have a marked oompetitive disadvantage. |

The trade shifting efi‘eots of a tied aid .po‘.licy depend s therefore P on theor-» S

| 1

netical and' practical ]jnﬂ.tations on "the scope for tied aid substitut:.on and on )



"voluntary" s‘n:i.fts of ‘the rec:l.pient's prei‘eredces and priorities in- favor’ of the
donor's gobds. : Arguments that the tied aid policy reduces the eff:.ciencj of a
given aid’ leve'i. acts as an indlrect subsidy to the donor's export industries R
thus pro ueotirlé inefficient i‘irms s or stmulatés 'bhe entry of the donor's goods
and services i!nto markets whioh would otherwise remain olosed assume tha-b a’o

least one ‘of these condi‘bions esd.sbs in 'at 1eas'b some aid receimg countries.

Empirical Anaga[sis
Precsding oalmﬂation of the scope for tied a:l.d substitution and estima’oion

o*‘ the paramet?rs © or )‘, the parameters ) ‘and Of st be estimated and data
on Y, A and F obtained. - The necessary data on ¥y AandF are assumed t0 be |
available froni cﬁ‘icial pub'.l.ioa'biona and sources.l Discussion here centers on

v, o

estimting -bhe structural parameters. Particular reference is made to the
. - economic »

regearch condqc'bed by the author :Lnto Uni'bed qtates/aid progra. s and the U, S. 'bied

ald polic;

Many years' experience with untied economic aid programs is available for’
(ke meve rezent o) — 95 8-1901 = :

the Unitedu S‘bates. Data for/\’these Yearsjwere used to est:l.mate the parameters %
"d and O, Alsingle equation model was aeve.wpeo. wnicn described U.S. expor’cs
jbo countr:!.es receiving aid as dependent upon (1) the componen'bs of foreigr% efchamze
,supply avarl.lable 0 importers, including foreign exchange resources available
.under U.S ieconomic aid programs, and (2) the zU S. share of the country's total
'imports i‘dr 'bhe preoeding year, which cons’oitu'bed a proxy variable or ‘welight

‘represen’oimg yhe set of factors which influence the direction of a country's :meorts.

1. Estimating non-aid i‘oreign exchange réceipts presents some problems, Thg
authorts approach in carrying out research on U.S. aid programs has been to assumd”
‘for any given year that the total volume of foreign exchange avallable o importens -
in countries yeceiving U.S. aid is equal, to total imports, M. Then F =} - A. THpg
components A and F were further disaggregated. Other approaches to this parti-"
cular problem have utilized data on various measurable components of: i‘oreign exchange
supply wiJchout attempting to recarile these into a total supply. Successfully -
estimating the, scope for tied aid substitution requires reasonably accura’qe egti-
mates of total non-aid financed imports from the donor.



Thaseneralfomforthemwelwas

’- eo Zr_.bmFm “e B ;x'n;i, ey M,
‘where S==I lﬁ;he ,U.S. ghiare of: thecountry"s mark;at for the preceding year | andF i
&, the mm,com;}onent of foreign exchange aupplyl This use of narket shares to
weight fo#eign exchange suppliee greatly |simp‘.‘.iﬁes the empirical analyuis. But
:l.t precluglee explicit consideration of the ei‘focts of price variables and
characterietica of economic structure on foreign aid al:l.oca.t:xon.:L
o Empirica], ana]yeis was based on the ‘use of ordinary least squares estimatiqgn
proceduree with cross section data for h3 recipients of U.S. economic assistance.-
Regreeeion coefficients obtained in thig! manner were combined to provide estimates
of d and i-d"? It 13 to be emphasized,‘ however;, that other models may be utilized
to generafe siich estimates.

- The pcope’ for tied aid eubstitution' was gomputed for individual aid rec:.pn.ente
for 1962 émd 1963 ’ years during which the U.Su tied aid policy was reflected n.n‘ti
eocpenditures dé.ta. Such calculations are of cons:.dera‘vle :mtereet in themselves.
Based on theee‘ computations, oountriee can be, elassified by whether the scope
for tied aid eubstitution was limited or: unl'l.mxi.ted.

Several methode may be employed to. teet hbpotheses concerning the Mpact of
‘the tied éﬁ.d policy on the donor's. exports an(;‘ to estimate the magnitude ‘of the
impect.

i

1. ons;Lherab:Le disoussion of the modeliis contained in the awthor's Ph.D.

thesis (in preparation) Further information concerning the model , statistical.

assumptions procedures, and problems, encountered in the analysis as well
as results ob ained ‘may be cbtained by corresponding with the author,




(1) Coefficients of the regression mbdels!'may be estimated using t:.ed aid
data. | Hypothe!s‘ea tha'o the a:ld ccefficien'bs“based on tied aid data are equal to
those eatimate& vith wntied aid data may be :E'ormal‘.ly 'bested. Residuals from _
such regressioﬁs may be exam:l.ned to evalua'be the prediction that a model z'celevant
for untied a:l.d wj.ll underestimate the donbr's rtg to countries charactler:.zed
by a J.irrd.'bed scope for tied aid substitution.

- (2) Sepaz‘ate sets of coefficlent est:i.matés may be obtained (a) for countries
with mntéd scope for tied aid substs.tu{-.:ton and (b) for countries with unlimited
scope for "biedl ald substitution, Tests o:t' the equalitj of regression coefﬁ.cien’os |
may be peri‘orde with regressions (2a) and (ZbD and between regressions (2a) ard
(Zb) and regrelssione for earlier years.

| (3) ﬁxpﬁcit estimates of the para.meterai' © and A\ may be obtained, These
may be ob’cad.ned using multiple regressien: procedures with cross section data if
the investigatl)r believes that the true rthtLdea of these parameters are the same
for a suffﬁ.cient]y large group of countries for each parameter., If, as seems likely,
such an asSwnp‘bion cannot be sustained, an estima’oe of the appropriate parameter
can be obt‘éinedl. for each country. Essentially rbhis involves the use of already
‘computed elstimates of § and 7, infoma'bion on ¥ and the amounts of fore:.m
‘exchange avaa.lLble, and the observed volume of. U.S. exports to the country

as a p_r:l.r :.ni‘ormation and ‘the selution: bi‘ equation (1) or (2) for the unknown

‘The major! drawback to the country-by-country approach 1ls that it posits e:aactr*.
3 I
.re.l.a‘bionships among the var:l.ablee considered. I‘Such a non-gtochastic specif:.ca’uov

;precludes estab’.lishing the degree of conﬁdence with which the results can be

fvaccepted 1H The estimates are subject to’ random error, however, and may. for this

s L . The precision with which © or |A can be estimated in this manner is

related to the goodness of fit of the equationg used in generating the a priori
information. For aid donors whose aid has been tied for a longer period of time
than has ‘t.hat rf the U.S., time geries analysis of tied aid substitution may be fru:!.tf\



http:accepted.1l

reason, e:ééeedl'imity or be less than zez‘é"ﬁ.n mggnitude. Nevertheless, the"
calculations can be of conaiderable use in su.,geating patterns of tied aid

substitution :Ln partioular groupa of oountries and indlicating the magnitude
of. tied aid Bubat:l.tution :Ln general.

Mdy 17, 1965



