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THE ANALYSIS OF TIED'AID" j 
SO1M CONCEPTS ANID BETHODS"' 

By Laurence E,1m7 

The Economics of Tied Aid 

A tied aid policy isbased on the presumption that a portion of those
 

untied aid proceeds which are initially used by the recipient other than for
 

purchases of goods and services from the donor ultimately finances increases
 

in the gold and foreign exchange reserves of third countries.1 That part of ai

expenditures which finances foreign reserve accumulation represents the balance of
 

payments cost to the donor of its aid programs. If countries receiving aid can
 

be induced by a tied aid policy ceteris paribus to procure a greater proportion
 

of their total imports from the donor, the cost of aid to the donor's balance
 

of payments will be reduced.
2
 

If that portion 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 aid for non-aid foreign exchange in financing its normal commercial purchases
 

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

1. Some of the aid 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 to purchase goods and services in dearer markets. In general, the cost to
 
the donor's budget of the tied 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 policy also can be
 
expressed as the opportunity cost to the national economy of retaining resources in
 
inefficient employments. Alternative policies to alleviate balance of pa-y-mcnts
 
deficits ought to be compared at least interms of the opportunity cost per dollar.
 
of reduction in the deficit to the governments budget and, if possible, in terms of
 
the opportunity cost.to the national economy.
 



finance the desired purchases from third countries. ,Tiedaid substitution may 

ocour to such an extent that tying.aid has no effect on'the donor.'s exports to 

recipients-of Its aid. 

Aid may bkik so large relative to non-aid.financed imports from the doni 

for some recip ents that the scope for tied aliisubstitution is effectively 

limited. Even with an unlimited scope for tied aid substitution, moreover, 

some recipientV may increase their total purchases from the donor because their 

priorities are flexible with respect to sources of supply, the administrative
 

costs of more sophisticated planning are high, or it is deemed expedient to do
 

It will bs helpful to describe this argument symboically. Le+ us denote 

the amount ;of 6id received by a given country as A; the proportion of this aid 

which is tied :as -, 0 4 1;1the proportion of tied aid which the country 

would spend initially in third countries if the aid were not tied as S, 

0 4 6 4 11 and the proportion of non-aid foreign exchange receipts, F, which
 

would finance iimports from the donor in the abbence of a tied aid policy as (, 

0 4 0 T. Teoretically, tied aid substitution can fully offset the trade 

shifting objective of the tied aid polio if o(F/61A, which we refer to as 

the scope tfor tied aid substitution, is greater than unity. On the other hand, 

if this ratio Ais less than unity, the scope for tied aid substitution is limitec 

1
and some tradeishifting in favor of the donor's exports is inevitable.


The'a ope for tied aid substitution may be limited in practice even when
 

o(F> 6 V .I Institutional imperfections in the resource allocation mechanism,, 

of develop.ingi countries may mean that it is not possible in practice for the 

government to shift commercially financed imp~'ts to an aid financed basis and to 

1. For d similar discussion, see CharlesWolf, Foreign Aid: Theoiy and
 
Practice in Southern Asia, (Princeton: Princeton Univ-ers r s -196)



acquire 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 forced to acquire these particular goods in the dearer donor's 

market if 'the.esired activity is to be undertaken at all. 

Tying.aid'ifor indvidually designated proJects mAy reinforce these tendencies, 

constituting, in the words of Professor John P.. Lewis, "double tying. '1I The rosult 

of the pol~icy, according to Lewis, is that "(The buyer) has no discretion as to 

what he buys, and his choice of where to buy is limited in many cases quite 

literally to the two or three firms that are prepared to fill a large Indian 

order for highly specialized equipment within a stated period." The implication 

is that this particular project, evidently a high priority project, cannot in ,act 

be financed other than by tied assistance. The example also suggests that the dqpor 

can influence ,the scope for tied aid substitution by defining its standards for 

aid financing in such a way that some portion 6f commercially financed imports is 

ineligiblee 

Scope for, Tied Aid Substitution Limited. Assume that, for a given country, 

aF < tS'v*A. The minimum increase in donor exports attributable to the tied aid 

policy is 6vA - ot F. If, for example, a country would prefer to spend $10 million 

of tied aid prbceeds in third countries, and if o(F is $8 million, the donor's 

exports must be higher by at least $2 million,i since the recipient has only $8 

million of;imports from the donor for which the tied aid could substitute! for 

non-aid soircqS of financing. 

The mhbimtm possible increase in donor exports is 6-rA. Continuing the above 

example, if no:tied aid substitution occurs, the country's imports from the donor,"t 

I. Jbhn P. Lewis, Quiet Crisis in India (Washington: The Brookings Institu
tion, 1962), quoted by HAIM.Lary i h'U ted States Balance of Payments.
Hearings before the &ointEconomic comittee. tongresS o? Me UnitedSaei 
:88th long.lot Sees., 1963, p. 308.
1 




i _by a full. $10 iillion in addition to the $8 millionin importsBicrease 

from the donor -nanced xrom .other ,X=dse 

In general, the increase in the donor.s e ports attributable.to the tied', 

aid polio. in. 'countries: with-Lbdted scope for tied aid substitution may be 

described"as CA - 0'.04 1F,l.IThe parameter 6 is an index of tiea, 

aid substitution, talng the value zero: when no tied aid substitution occurs 

and unity when tied aid substitution occurs to the maximam extent possible. 

Total donor exports to aid;"reoipients chracterized by limitations on the 

scope for tied aid substitution can be expressed as the sum of (1) exports 

financed y te tied aid which the aid recipient would have used to purchase 

tlhe donor,s goods even if the aid were untied, (I - cl) 7A; (2) the portion 

tkf untied aid 'which the country, uses to finance imports from the donor, which 

we assume!to be (I - 6')(I.- Ye)A; (3) donor exports attributable to foreign 

exchange 'othei than aid, cX F; and (4) additional exports which take place because 

the scope for, tied aid substitution islinted. allowing for the extent to'which 

the recipient does substitute, 6 vA - .G Fi Suming these elements and 

simplifying we obtain 

(1) E - (1- 6)(I - -)A + vA- + (1- e )o(F 

where.E xefers'to'the donor's exports to the aid recipient. 

Scope for Tied Aid Substitution Unlimited. Assume that, for a given.country, 

ckF > dWA. ':Total donor exports to the aid...recipient consist at .east of compo

nents (1)1, (W) and (3) discussed in theiprec~ding paragraph. This list is. com

,pleteif itied aid substitution occurs to the iraxmum extent possible. !If tied.a.d 

substituilon 'does not occur to the maxum exTnT possioLe, zne conor may gan sprr 

portion of the trade which the*recipient.. would have* cduo.ted -,with third countries 

of A tied aid policy.in the absence 

http:attributable.to


In general, the donor's exports will increase by some fraction , 0 

' of 8 v-A because of the tied aid policy. To avoid confusion in comparing X and 

, the value 1 - is used for analysis. 'if the value of 1 - > is zero, all of 

*the trade which the recipient would have conducted with third countries if the!
 

aid were untiod 	is shifted to the donor.. i A v'.ue for 1 - ? of unity means th "t 

the donort exports to the recipient are no higher than if the aid were completely. 

untied. Hence 	> is likewise an index of tied aid substitution ,for countries with 

unlimited scope 	for tied aid substitulLon. The equation is
 

(2) 	 E = (1- 6)(1- )A+ (1 - ,/ -- ,
 

(l-(- )A+ ocF+ >YA.
 

The -Btent of Tied Aid Substitution. Howlmuch tied aid substitution will
 

occur? If prior to the implementation of a tied aid policy the preferences and 

prioritiesi of 'the recipients were susceptible ito modification in such a way as 

to favor the donor's exports as a result of the way in which aid programs were 

administered, isuch tendencies might be rdinfoced with specific policies on pro. 

curement in effect. 

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

non-aid financing to the extent that a tied aid policy necessitates increasingi, 
I,I! 	 i 

,purchases in dearer markets. The likelihood that tied aid substitution vrill 

occur may ibe absumed to be related, ceteris aribus, to the degree to which the 

prices, quality 	and specifications of 'the donora's goods and services, together 

with the terms' 	on which- they can be obtained, ;neet the recipient's needs.. The mosi 

desirable Icirdumstance for a tied aid policy is for local priorities to be highly, 

flexible with irespect to sources of Supply fob' goods for which the donor does not%Y 

have a makked ,;ompetitive disadvantage. 

The trade: shifting effeots of a tied aid ipolicy depend, therefore, on theor-;.,, 

etical and' praotical, limitations on the scope 'for tied aid substitution and on 



tvoluntary1 91&ts of 't'he 'recipient's prdfereces and priorities in favor of the 

donorts g bds." Arguments that the tied aid policy reduces the efficieno of a
 

acts as an indirect subAidy 1 the donor's export industries,
given aidleve, 


orI'
 the entry of the donor '-good06;
bhus protdctii4 inefficient firms, or' stimula-bbs 

and services into markets which .wou3d otherwidI remain closed assume that 'at 

least one 'of these conditions edsts, in'at leat some aid receiving countries. 

Prec?4in~lcalculation of the scope for tId aid substitution and estimation 

of -the p me rs 6) ora the pameters nd estimated anr c C mst*be data 

on Y, A 'nd F,obtained. The necessary,data on r, A and F are assumed to be 

available frok.ificial publications and sources.* Discussion here centers on 

estimating the'structural parameters. Particular reference is made to the
 
economic
 

research condt4ed by the author into Uhited 'ates/aid progras and the J..tied.
 

aid polio: 

Many years' experience with untied econoic aid programs is available for
 

to estimate the parameters
the.United6 Stes. Data forA-tlie years/were ,ied 

6 and OC +jA1single equation mote. was ceve.Lopea wnion described U.S. exports 

to countries r ceiving aid as dependent upon (1)the components of foreig 
exchange 

supply available to importers, including :foreign exchange resources available
 

under U.S.I economic aid programe, and (2)the U.S. share of the country's :total
 

imrorts frh'preoeding year, which -constiti4ed a proxy variable or weight
 

xyvrabeoimprtsfor t ep 

representing e set of factors which influenc the direction of a country's .mpoizs.
 

1. Estimating non-aid foreign exchange rbceipts presents some problems. Tho
 

author's appr04ch in carrying out research on U.S. aid programs has been to assume 

for any given year that the total volume of foreign exchange available to importe7s 

in countries Feceiving U.S. aid is equal to total imports, M. Then F = 1H - A. Tlip 
components A and F were further disaggregated. Other approaches to this parti
cular problemihave utilized data on various me.surable components of'foreign exchange 
supply without attempting to recrrile these into a total supply. Successfully 
estimating the scope for tied aid substitutioni requires reasonably accurate esti.
 
mates of total non-aid financed imports from the donor.
 



c 

The generql form for- the-model 'was 

whereS P!he U.S. shire of the country'1s mar lt for the prece'ding year and Fm, 

the MZ~j 1on#nentof foreign exchange SUpp This use of market shares to 
pr.fiesanalysis uI he .Weight fofeign exchange supplies greatV e the empirical aayi. ~ 

it precl4s dxplicit consideration of the effects of price variables and 

characteristida of economic structure on foreign aid allocation. 1 

Empi.ca. analysis was based on the ,use of ordinary least squares estimatipn 

procedured,:witb cross section data for i3 reci ients of U.S. economic assistance.-

Regression: coefficients obtained in thiq!manne were combined to provide estimates 

of S anqoi.: It 13 to be emphasized, oweve#, that other models mar be utilized 

to genera,"e s*ich estimates. 

The Pcopd,for tied aid substitution was omputed for individual aid recipientq 

for 1962 d 1963, years during which thO U.Si: tied aid policy was reflected inAY 

expenditpes data. Such calculations are of Considerable interest in themselves. 

Based on these computations, countries can be classified by whether the scope 

for tied aLd qubstitution was limited or unlimited. 

Severpl %ethods may be employed to :est 1 potheses concerning the impact. of 

the tied policy on the donor'.s. exports an to estimate the magnitude of'the*: 

impact. 

1. Ronsderable discussion of the,model;iis contained in the author's Ph.D. 
thesis (in preparation). Further information concerning the model, statistical,
 
assumptics a0d procedures, and problemq encointered in the analysis as voll 
as results obtained may be obtained by oorresp'onding with the author. 



(i) Coefficients of the regression hbdelsimay be estimated using tied aid 

data. 	 Hyp!theses that the aid coefficients based on tied aid data are equal to 

Residuals fromthose estilmTatea' with untied aid data may be formally tested. 

such regreIsiohIa may be examined to evaluate the prediction that a model relevt 

for untied "aid!will underestimate the donbrIs prts to countries characterized 

by a limited scope for tied aid substitution. 

(2) Separate sets of coefficient estimates may be obtained (a) for countries 
i1 

with limitdt slope for tied aid substituaion and (b) for countries with unlimited 

scope for iedaid substitution. Tests of the equality of regression coefficients 

may be pertormbd with regressions (2a) ahd .(2b) and between regressions (2a) and 

(2b) and regressions for earlier years. 

(3) lxplicit estimates of the parametersi &Iand A may be obtained. These 

may be obtained using multiple regression procedures with cross section data if 

the investigator believes that the true magnitdes of these parameters arb the same 

seemsfor a sufficiently large group of countries for each parameter. If, as likely, 

such an astumption cannot be sustained, an estimate of the appropriate parameter 

can be obt inea for each country. Essentially.,this involves the use of already 

computed estimates of S and C, information on 7- and the amounts of foreigm 

exchange ailble, and the observed volume ofVU.S. exports to the country. 

as a price, information and 'the solution bf equation (1) or (2) for the unknown 

The major! drawback to the country-by-country approach is that it posits ecacf 

the variables considered. HSuch a non-stochastic specificatior'reiationships among 

precludes estailishing the degree of confidence with which the results can be 

accepted.1l The estimates are subject to random error, however, and may. for this 

1. -The p*ecision with which 0 or IA can;,be estimated in this manner is 
related to'the lgoodness of fit of the equationq used in generating the a priori 
informati6i. Ior aid donors whose aid has bee tied for a longer period ZfEime 
than has that f the U.So, time series analysis of tied aid substitution may be finuitin 

http:accepted.1l


reason, e:. 6eedj~ity or be less than zero!in m"gitude. Nevertheless, th& 

calculations can be of considerable use in suggesting patterns of tied aidII i 

substitution In-particular groups of countries and indicating the magnitude 

of tied aid substitution in general. 

Mdy 17, 1965
 


