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THE COST OF TYING AID:
 
A METHOD AND SOME COLOMBIAN
 

ESTIMATES
 

Leave out my name from the gift 
if it be a burden, 

but keep my song. 
Tagore, Fireflies 

I. INTRODUCTION 

The tying of aid is one of the means by which a country may avoid or 
postpone a devaluation when suffering a deficit in its balance of payments. 
In its efforts to prevent foreign economic aid from hurting the balance of 
payments, the United Statcs placed increasing restrictions during the 

1960's on the manner in which its aid could bc spent. Although the tying 

techniques are rarely precise and the restilts are diflicult to ncasure, it is 

now generally conceded that aid no longer has any substantial impact on 

the balance of payments.1 Inevitably, however, the very success of policies 

directed at changing the preferred expenditure patterns of the less 

developed countries (1I)Cs) receiving aid has imposed costs on them. It is 

toward the identification and measurement of these costs that this paper is 
directed. 2 It should be noted that the point of conparison, for the costs 

identified below, is the undevalizcd dollar. No attempt is inade to cstinate 

A preliminary version of this paper was presented to the I larvard l)eveloptnent 
Advisory Service conference in I)ubrovnik. \Vhile sonie of the work o this study was 
done in Colombia, it represents neither an official output nor an official position of the 
Government of Colombia. The authors wish to acknowledge the help provided by 
many officials of the Government of Colombia and of the U.S. Agency for International 
Development. 

I,,...in 1963-1964, the substitution of All) goods for commercial imports was 
about 10 percent. In 1966 -67, the last year for which we have satisfactory ligures, 
substitution seens to have fall(.[) to about 2 percent." Statetnent of W. S. G aud, All) 
Administrator, in IHearings bfore the Subcommitte on Intnational Exchange and 'ayments 
of theJoint Economic (omnititre (lan. 13, 14, and 15, 1969), p. 87. 

2 For a general analysis of these distortions alid welfare lossessee .lagdislh N. Blagwati, 
from (nilirdExc/hange Rates, Prince­

ton Special Papers in International Eepnolmics, No. 8 (.January 1968), pp. 41--46. The 
model to be developed here is more specilie, being aimned at empirical it splenientation. 

The Theory and Practice of Commercial Policy: rl)artures 
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the differential costs imposed by tile tying of aid in relation to untied aid 

and an openly devalued dollar. 
By "cost" we mcan the fraction by which the aid could be reduced, and 

the rccipicnt left just as well-off, ifrestrictions otn the use of the aid were 

completely removed. Measurei nlent of the cost, So defined, permits us to 

make statements like. the following: a ( llamof aid tied in stuch-and-such a 

way is the equivalent (to the recipient) of so mnany cen ts of untied aid. 

Unfortllately, this litaslreitent is not easy. It requires knowledge not 

only of how the tied aid was actmally usled but also of how different 

amounts of tmntied aid woluld have been use:d.
 

Our method diffirrs from previous efforts in that itdues not require tile 

varieties of a 

are homogeneous.Nevertheless, it is convenient to begin the exposition by 

assuming that varietics of ai product supplied by the United States and by 

the least expensive producer in the rest of tie world are indeed perfect 

substitutes to the recipient of te aid. 

Consider thet use of'a given volinie of aid ol two products, x and y. 

Because of thleassmupitit n of perfect substi tutability, we may choose the 

units for quantities such that one" utnit of tlt, variety (of either product) 

from the United States always (tuals, illworth to the recipient of the aid, 

one unit of tie least exl:.ensive variety (of that product) fi-omi the rest of 

the world. Good y is asstimtd to be cheaper illthe United States, good 

to be cheaper illSoe other Comntry. If tileLI )C's importers have (and/or 

assumption that the.t product suipplied friom different sources
 

its import-lic'nsittg authorities reflect) a convex pireference function 

between goods x and v. completely tmircstricted aid would be allocated at 

of x and y purclhased and the line ILIC is budget colstrailt. 
some such poilnt as .- Fi~lu"r1ill 1,where tileaxes represent the (jiantities 

' : 

The costs of tying ate now rea;ldily ideltifie'd. If the'- United States re­

tluirtld that this samue milont of' aidlie uscd only to purchase its varieties 

of products, the 1)( would allocatetle aid at somc such puint as D, on a 

differetnt budget coiistraiiit, IMI)I'. ( )n the ither hand, tiltLI)C might he 

colnstrainted not as to the source btt as t thel roduct on which itcall 

utilize the aid. Ifonliv tooc y could be plurchilsed, the LIC)( would move to 

that would hIIavec1urcI
[or siIIplicily, we. IItt mcy qut ities of x or y bee ised 

ill 	til absence f'aid. 

ST le sl p "of tiln blidget strint, JLIC, is t,,,where the price ofti'll -I 1',,, is 

)roluct ,lin th,t TaitelSittes (i.e., ui for United States) and I'.., is time price of product x 

ill the least expensive third country (i.e., r for rest of world). The intercepts are the 

atiiiitit of aid divide, Iby the relevant price of the product omithat axis. 

"WVith a slope of -I',,,/1 5 ,,. BDE is steeper than (and lies within) B.IC, since 

r,, > I',,. 
2 
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FIGURE 1
 
ALLOCATION OF AID NVIIEN VAIRIETIES AE PERFECT SUBSTITUTES
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point B, which would be inferior to ,, but the additional restriction-that 
goody be bought from the United States-would impose no firther loss in 
welfare (since the United States is already the least expensive source for 
good y). Similarly, if the aid were tied to use otl good X, purchases wol ld 
occur at )oint C, also ;nferior to A. Now, however, if it wcre also re(t(tired 
that good x be purchasecd fromt the Ulnited St'ttcs, therc would he a further 
loss of welfare as !ptuchases wcrc (lhflectcd to, point E. Thus, source tying 
withott product ty'ing nit'es the LI)(. frm oint A to point D. Product 
tying without sourCe tving moves it from1 .,1 to I1 or C. Source tyitug and 
product tvi ug force it to B or E. When tile United States li mits a reci)ient 
of its aid to t)utrchas., fi'ont the United States of partictular )rodtcts (of 
which the United States is not the least expensive source), it imposes 
dotlbie costs oin the LI)C, what we shall call the v'ariely-distortion cost (i.e., 
the movemttent from .1 to D) ;ind, in addition, the product-distortion cost 
(i.e., the tmlovemtetnt fromt D to E). 

The )rodttct-distortion cost of tied aid is not susceptible to measure­
ment without knowledge of the indifference curves of the LDC between 
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goods x and y.1 But the variety-distortion cost requires no such elusive 

information In terms of Figure 1, tileL1)C would be jlst as well-off as at 
point D with a fraction, DFI'0, less aid if that reduced amount of aid 
was not tied to purchase fron the United States.' This variety-distortion 
cost (i.e., the fraction F/OF) can also be seen as the excess cost (over 
least expensive sources) of pirchasing from the United States the actual 
bundle represented by point D. 

Viewed in this way, tile variety-distortion cost (hereafter VDC) is 

(1) (P, - Pr)x* 

P1,,x*+ Pu,,y* 

or 

VDC Pm,- P17  P.x= 
(2) 

Ps,, PX,,x* + Pty* 

Formula (2) is easily generalized to the case where many of the products 

purchased arc tied by source: 

VDC = P,., Pir,
(3) i Pit "' i 

where Pi. is written equal to Pi, when the United States is the least 
expensive source, and ci is tile fraction of the total (source-tied) aid spent 
on the ithlprodtict. s 

It is essentially this fornittIa (3) that was developed by Haq illhis 
pioneering effort to ,neasttre (for Pakistan) the cost of tied ;lid,' and it is 
this same formila that has been since tiscd ini various other studies. The 
results of siich investigations suiggest an excess cost in the range of 12 to 

More preciscly, ktowledge is needcd about the shape of the indifferemce curve 
through point E in Figure 1. 

7The statemient is not (juite actctu'ue. Untied aid reduced by the fraction DF/VF 
would pertilit tle 1.(',o purchase tic same hltdlh of goods (i..,x* and y *,at point 
D iinFigure 1) aisit did previously whllen the aid was source-tied. It is able to become 
better off by adjustiing the'ibulndle (see ,Jagdisli liliagwati, "'he Tying of Aid," United 
Nations Coiference onlTradc all I)ivelhpment [UNCIIAl)!, iittinograplied [Nov. 1, 
1967], Annex 1II). Ve itgnorc for now his dilfrence otnthe grounds that, for generally 
small price diferentials (Ietwenil tlh TUnited States atid least expensive SoirCes), the 
size of the overcomipensaitioll implied by the statement of the text is small. Out treat­
mncit inSection IV is precise. 

Note theildenominator of' formtiula (3). If PI,, is tistaketnly used, the result will be a 
slight overestimate of the excess cost (un lie weights are also adjusted).oless 

Malbub I i;q, "Tied Credits --A Quantitative Amalysis," in John 11.Adler, ei., 
Capital ot'ment and Aconom.c )e'clopment (New York: Macmillan, 1967). 
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TABLE I 

FLINDINGS ON IEcmss CoS' ot 'Ii-)An) 

Estinate 
Nation Sourcr of Excess Cos/" 

Pakistan Mahbub Haq, "Tied Credits-A 12 % 
Quantitative Analysis," 1967. 

Chile "Report on Tied Credits: Chile" 12.4 
(Dec. 8. 1967).' 

India Deepak Lal, "'A Quiantitative Anal- 14.9 
ysis of Aid- linnciil Ilnports of 
Certain C hemicals into Inudia" 
()ec. 3, 1968).' 

Ir'an Lprime Eshag, -Study oni the Ex- 15 
cess Cost of Tied Economic Aid 
Given to Iran in 1966 67" (Dec. 
13, 1967).' 

Tunisia Eprime Eshag, 'Study of Tied Eco- 20 
noinmic Aid (;iv.it to Tunisia in 
1965 (Nov. 30, 1967)." 

Various Latin-American V. E. 'lokinan, "An Evaluation of 24 
Foreign Aid: 'The Chilean Case" 
(May 1969).' 

Methods vary smiwhat a iniuIg ilese studies, bUt the general procedure is de­
scribed in "''ihe Costs ofAid-Tying to Recipient Countries," UNCTAD, mimeographed 
(Now. 21, 1967). 

b LUNCIAI), miuicographed. 
"In Bul//ti, of (.%foid U'niurrit'v Initiute if Eonomics and Statistics, p. 93. This articlc 

r'prls i' sqlts of an ()AS stidy ihat inclIdes excess costs due to freight and project 
atim]l.
prlepail'l 


2.4 lpe'r cctit (sic Talh I). '' Unf''tmatc'ly, studites of this kind suffer from 

scri ls iid'cqttacies. To begin with, it is necessat'y to assinie that the 

stat' l)i'Owdict is d'livt'rd by all lotential solu'Ces. By "same," it is of 

Comris' ilt isce'ssai'y to imply idelntical, but the varieties delivered by 

diffi'i'(nt cmitti's aid asfIsttld to)' ( '(ially satisfactniy to the LDC. In 

sltort, they ate assttitcd to b' p'rfi'ct substitutes. T''t rese'archer has 

lcway; in the Case of tamchincry, for exaiupl, he may choose (if the data 

'i'iiit) the more sensible unit atunl g nuiitil)i'r of itiachittes, tons of 

t,,)(i'r sources have estiittatued the'Ipercentage excess of most expensive )ver least 

explesive source where international bidding has occurred. Such estimates ire of 
icitise higher (see, for example, Bliagwati, 'The Tying of Aid," pp. 33 -34) it repre­
s'tt oily upper limits to potential excess cost as defined above. 
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machinery, horsepower potential of machinery, and so forth. But, in the 
end, only the crudest kind of adjustment can be made for differences in 
the quality of the Variotits varietics. Noeorer, (uality is not always even 
potentially mteasurable oil a linear scale; for a particular "product,' the 

variety delivered by a particilar cottry Illay be better for some purposes 
and worse foi others. TI l dilemia is clear, given the necessary asslnp­

tion of perfect stibstitlitability. In order to avoid the risk of being ei­

barrassed todiscover that he has attribited excess cost to the yevev imports 
that are being )referred, partly or totally, inler free commercial license, 
the researcher iiist take care "to compare only such items of Cqi tipuent 
as have similar specifications, capacity and (Iliality.'' l 

Since there are bit a limited number of produicts fotr which it can he 
reasonably claimed that the varieties available fromt (lifferemt sources are 

indeed perfect substitutes to the tiser, studies such as those in Table 1 give 

a meaningfil estimate of the orirall excess cost of tied aid only if hcteroge­
neous produticis are to hilti) gelueOS products insofar asColl ipa ah 1We costs 
of tied aid are coctrned . The method we will develop instead treats 

different varieties of a lartictlar "product" as lteterogeneois--in essence,
more as if they were (Iifl'e.I t prIlc ts. 12 As a rest I, we are unable to 

calculate the excess cost of the truly homogeteous pr(dtict, but there are 
:few of these iider our heftinitiin of "product";'' in any case, our results 

offer a useful comiipletent to earlier findings. The reader should note that 

the tcciiqi., developed here is a general iethod for tucasuring the costs 
of distortions in relative prices and is especially stiperiuor to the itcasure­
inent of "little triatigles" when ia particular product (or variety) has an 
obvious alternative. 

The organizatioi of the remaining sections is as follows. Al historical 

review of aid-tying tmeasutres ftott th viewpoinit of the United States is 
first preseited (Section 11). There follows a description of the aid negotia­

tions between the (roveriiients of the Unitcd States and Colombia and 
of the administrative reactions of the Colombian GovertmIIent-especially 

of its itp)ort-licetlsiltig ageicy--to restrictions on the use of aid (Section 
1I). Constraints by the dotior on the use of aid and the reactions of the 
donce to them are then examined theoretically within a iodcel allowing 
heterogeneity of varieties (Section IV). In the final two sections (V and 
VI), the data of actual Colombian imports over 1955-68 are analyzed in 

an effort to assess the iattire, extent, and costs of the variety distortion 

1 1 Ilarq, op. (it., 1).327. 
12The plhrase "more as if" will be made clear later. 
i Defined in this study from detailed tariff classifications. 
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imposed on Colombia in 1967 and 1968 as a result of the tying of aid 
from the United States and subolptimal Colombian responses to these 

restrictions. 14 
The most important empirical findings-although no more than sig­

gestive-indicate that (1) the typical varietl-distortion costs to Colombia 

weietill from negligible, and (2) the Colomtbian administrative reaction 

to tihe restrictions oil thei ise of aid may have I)een suboptimal. For a 

sample f'om all products eligible for irchase front the United States 

tinder the l)rogramt loan t)f the United States, the variety-distortioii costs 

'tVe\'tiged above 10 per Clent ill 1967 and above 30 per cen t in 1968.1i' 

Futlhriore, the absence of stuch costs in another sample (of similar 

Coloimbian imol)orts that were not eligible for pturchase under aid fiom the 

United States) suggcsts that tle(Colhmbi: imp)ort-licensing procedures 

thiIcd Colltpletely to adapt to the restrictions and thereby may have 

e(tttribtited to these I) and 30 per cent estimates. 

l+ Ihwre arv two appttdixes: t Ilo first (A), the samlehs, data, and statistical 
olperati(os are d(l(il;itl in th" sccotnd (B,), the exact formula for variety-distortion cost 
is devtehIlo(. 

"the tIll'liall is tile tlasure oIf average (for reasots that will later become clear). 
Sitcv tlw varivty-distortion costs tf tile major Colomlbian imports were much smaller, 
a weighted avcrage would Ie lower than these I0 and 31)per cent figures. 
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II. TYING: ENDS AND MEANS OF THE UNITED STATES 

There are many reasons for tile practice of tying aid by source, such as 
iiternal politics in the donor country, reduction of the resource cost (to 
tile donor) of aid, and the desire for increased leverage over the direction of 
the recipient's use;l the issue is indeed not simple. Bitt the very date of the 
initiation of such tying of United States aid, 1959, reflects the fact that it 
was primarily directed at the balance of payments and its concomitant, 
the promotion of exports.2 Before the discovcry, in 1959, that the "dollar 

gap" had )een closed, there had becn little conccrn for the effect of the 
aid of the United States on its balance of paytien ts. ()n those few occa­
sions when the (ltestion had bcen raised, reasstting answers had been 
offered; even the now staunch prl)onent of tying, the )epartment of 
Commerce, had then estimated that: 

of more then S5,000 million in gross grants and credits extended by the United 
States Government in1958 all but $300 million "consisted of equivalent 
transfers from the United States." 

Once tying was introduced, the mnethod of calculating the impact of aid 
on the balance of paymnents of the United States changed. Where the 
)epartmnent of Commerce cstimate for 1958 had been 94 per cent, time 

official figure for 1960 was only 41 per cent (see Table 2). The percentage 
rose throughout the 1960's as tighter tying was implemented. But as 
nominal sotr'ce tying becaime ever more (and by 1969 almost completely) 
effective, it was increasingly recognized that the share of aid spent in the 

I For fuller lists, see Raylnond F. Mlikesell, Th' Econonics of loret'fn Aid (Chicao: 
Aldine, 1968), pp. 246 251, and Jagdish lliagwati, "The Tying of Aid," UNCTAI), 
mimneographed (Nov. 1, 1967), ppl. 17 -19. 

2Tie two are lnt quite the s,,mie eveut for the United States, and for oilier countries 
where aid is tied despite i, 'Pala wc-of-p;iymu tssurplus, the export-protnotion reason 
can exist quite iidependently. lit.-.\wicyfur Initernatinal l)evelopment (All)) likes 
to separate dhw two rcasolz., (specially before (Cotlgress (e.g., see l'ls/'oed l,s pn Alid 
Program, ,'/116S \Vashimtmo: All), 19671, pp. 72 7(0, aiid tie )epartment of Com­
nierce appears to visualize tying as itdevice to "provide cirrent and prospective 

exporters with opportunities to dImonstrate the quality of U S.prohucts .. " (inter­
nalioia Comma',ce P.laii. 18, 1905, p. 47). Nevertleless, for present purposes, the two 
aspects call be viewed as essentially idetmical, isCooeCrils the United States inl the 
1960's. 

1Robert E. Asher, (;ranis, Loan, and Local (urr'ncie (Waslhington: ThI'e Brookings 
Institution, 1961), p. 43. The internal quotation is from aiU.S. Dept. of Commerce 
Publication. 

8 



TABLE 2 

SIIARE oF AID-FINANCED COMMODITY 
EXPENDITURES PURCHASED IN TIE 

UNITED STATES 

Per Cent Purchased in the 
Fiscal Year United States 

1960 41 
1961 44 
1962 66 
1963 79 
1964 87 
1965 92 
1966 90 
1967 96 
1968 98 
1969 99 

SOURCE: The Foreign Assistance Program, 
Annual Report to Congress (Vashington: 
Government Printing Office, 1968), p. 75; 
ibid. (1969), p. 23. 

United States was not necessarily a measure of, or even related to, the 
impact of aid on the balance of payments. 

Although we are not hcre concerned with this impact on the balance of 

payments, we must nevertheless glance over the various difficulties of 

measurement in order to recognize the extent of the uncertainty and 
ignorance in vhich the tying policy of the United States was being made 

and carried out during the 1960's. (nly this ignorance and uncertainty 

(together with the strong and growing concern for the balance of pay­
ments) can explain the frenetic pace of tying activity in the U.S. Treasury, 

AID, and the Department of CuJnitrce during the late 1960's. Aside 
from any macroeconomic issues involved,4 it was soon recognized that aid 

that was not returned directly to the United States throtugh a purchase 

was not irrevocably lost. This meant, first, that the AID contributions to 

international organizations could not be treated autoniatically asa balance­
of-payments drain huit requirecd calculations about the probable ultimate 

That is, that the balance-of-paylnents deficit must be viewed as the obverse side 
of an excess of investment over saving. 
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destination of the dollars (in advanced countries), rl Furthermore, even 
untied bilateral aid from fileUnited States could return by way of third 

countries. The use of an average (and imtplicitly assumed equal to mnargi­
nal) propensity-to-import matrix permitted the estimation of "feedback" 

or "reflection" effects and hence the ultimate impact of untied bilateral 
aid on the balance of Iayencts.1 In short, feedback considerations reduce 
the perceived contribution of aid to the deficit but require some tentouts 
estimation procedures. 

It has also been increasingly recognized that aid that dot's rettlrn directly 
to the United States may nevertheless contribute to the deficit. If the 
recipient of the aid would have purchased that product in the United 
States even in the absence of aid, then the aid has freed soute of its own 
foreign exchange. To the extent that this freed exchang,2 is not spent in the 
United States, "suibstitution'" or "switching" occurs, and the aid indeed 

contributes to the deficit. Here, too, calculations are tentous, essentially 
requiring an extrapolation, estimate, or assumption about the "normal" 

share of the United States products in the recipient's commercial 
imiports.J 

Finally, it has also become fashionable to calculate the United States 

exports to IlDCs that are attributable to the aid-indumced growth of these 
comtrics.4 In addition to being conceptually suspect, the resulting esti­
mates are again tenuous. Thus, Congressmen, economists, bureaucrats; 

AID, Treasury, Commerce; each has been able to pursue his instincts­

5The traditional example of the failure of this "accounting" approach was the 

treatment of the contribmtions of the United States to the Indus Basin i)evelopment 
Fund as a drain. While the United States was providing an untied 44 per cent of the 
foreign exchange, firms based tin United States were receiving 54 per cent of theth 

foreign exlhange componen t of the contrac s.. .aintaining the Siren,,ih of the United 
States Dollar in a Stong In It (\\'ashington: )epartment,t'r 'O konomyv U.S. Treasury 

January 1968), pp. 150 151. 
6See \\alter S. Salait ci al., Te .,'.. Ialance of Patvnat in 196S (Was ii iig tol: The 

Brookings instiitttion, 1963) and \V. \Vhitney Ihicks, "Estimatin the Foreign Exchange 
uost of Untied Aid,' .Soul/hrin I';,nonlic ,oAm! ((), tobvr 19,3). 
7By "commercial imports" wet' ian those nt linancrd by aid. Manyof the estimates 

of switching are found oily in internal All) iiweiioraoda, but the interestcd reader 
should see Law,vn.cLvii, , ,coioiiic Aidt.Jr-AnFi.mpirical Ainalysis of U.S. Foreigin 
and the U.S. Ialance of I'aymients, 1954 1963," Ph.I). thesis (New laven: Yale 
University, 1966) and C:harl('s 1). I lvson and Alan mI. Strout, -Imipact of Foreign Aid 
on U.S. Exports," Ilartcard Iiwint Rrcicwv (Jaimary eitruary 19(8). 

"V. S. Gaud, in llrarings b,or" th Su, committ,' on Inteonational Axchange aid Payients 
of the .Joint A"conomic Committee, Jan. 13, 14, and 15, 1969, pp. 95 -96. See also I lyson 
and Strout, op. cit. 
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about the "need" for and efllicacy of measures to increase the tying of aid­
largely unfettered by indisltable facts. ' 

'ile history of tying in the 1960's can be divided into two stages. Up to 

1965 All) was chiefly concerned with getting its aid tied tightly to use on 

products froim tht United States.111 By 1965 this goal had been essentially 

achieved (see Table 2), btit governtient olficials were beginning to worry 

puvblicly about the sulbstituitio l , or switching, issue. The question was 
raised iin terlis of "adclitionality": to what extent d(ots aid result in a net 

addition to exports from the United States? This concern for additionality 
was almost entirely directed at those Ll)(Cs which received prograni (or, 

more generally, nonpro,ject) aid fromu the United Stailes, although sub­

stittitioll is, in theory at least, as touch a possibility with projcct aid,t and 
internal research il AlI) was strongly slggesting that, aonl)g recipients 
of aid, failure to athieve additiitality was niirclated to tl prioect-versus­

protira cmip)sitin of thel assistance. Nevertheless, after 1965 new aid 
re.strictions were Coincerned entirely with the niollproject Component of 
L'nited States aid. 

In or'dier to midcrstand the policits of the'i United States, it is important 

to lderstand tile extent to which norital economic factors and/or 

itotutiuial source tying can lmring aboltt additio)tality. If an aid recilient's 

imlpiorts fiomii United a fraction, 'i',the States ;i,- normally of its total 
itmports,' lthen th( United States can expect, withoit amy tying restric­

tions, that a firaction, 'l, of its aid will rtu'n directly to the Lnited States."' 
"hls, the. larger til, normal import share of tile United States (T) is, 

the more nearly is fu1l additionality achieved. 
Notminal source tying, on the other hand, is mre effective the lower the 

normal share of imports from the United States. In thel extreme, where 
goods are never purchased firoum the .United States through normal comi-

I Tthiough one of these ti(-Css;,rily trivus estiaties iy AID, that all tile tying 

tlhirts lueyond nominal source tying "only save us abotut S35 million a year" (Gaud, 
1) . /,.(it., 94) was in th 'tl t itituettiat in it t 1969 utntincictietu t otf an casing of 

Latin-American restrictions. 
PITbr ttevitiing of "froit tie UtiUed Stairs" itirvitatbly catiseut solttit dificuity; also 

(after 196)63), aid no htiigrr tteoul bvs tI oni prodth's of whtichtthe United S.tates was a 
t ililltt rtir. 

%mon" substitutio)n w,,ill occ'(ur \%,,.']wer the do~nor filnanwrs a pr@'cct (1) that wo(uld 

havc hri-ii unde'rtakrit inl the"alisciicc of' tl(- aid and (2) solne"of thl(. Ior('ilri exchange 
('m)lnpolit ils (ff,, i(h wounld hayc eiI)l lqll~t fro)m thed lln r. Tll-w irlyvsh)ul lowt be 

vdttttkeit: thie additiunality of iroiject ait is Ihst 'isitted by t' i(ling low-priority 
p~roji-cts that are ilost rcolloillically ('011tril't('d ill third co)intrics. 

. Fo)r simp~licity, wv, h(cre assume i(h'ntity I)cmcitv''l he' alvera;ge and tit(- marginal. 
\'e ;.re tire ignotring indirect feiedback and grwth-induced imports. 
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tiercial channels, the recipient of the aid must develo ) new incentives or 
import-licensing procdriteCs to fi)lfill the aid restrictions--ailnd will, ill t.­

process, aittmilatically achieve fill adclitionality. If tie ratio of the aid 

from the United Stats to total iorial commercial imports is ,+, it can be 

readily deduchd that nomitinal so utCe tying will raise thltotal import share 

of the United States ahtove its expected noriirtl level (') as long as 
' < +Il/(l +1,). die larger theaid ctrihutiotn the rccipient's-- h'ltis, to 

imports ((Pi) aid.Iir tie somaller itsnormal share iron i thelUnited States 
('I,), the more clcctivc is ttonlinial sotire tying itn achieving additionality.' 1 

These two flictors ate shownt in ligure 2, wltr' it vertical axis 'tlere­

senlts the ratio ti)the total aid od additional Oli) exports rom till United 

Stales to the aid recipient. If this ratio is 1, hill .additionality has Ieetc 

achieved; if it is I, comtplete subtstitution has occoru'd (i.e., zero addi­
tionality). The shaded rcion ofd iguire 2 infdic;tes tilt, extent to which 

additionality is less tlait full when normnal ecomltic ficttws and nominal 

source tying are ied iiol. It is oil tlis shiaded reg.ion that AI), Treastiry, 
and Comteree intensified their attetion betweeni 1965 amid 1968. 

Unfortiatcly - thc viewpoint of to imttpose it-addi­i-ro'tt those tryint 

tionality is no casy illilttr to t('ttre. \Whie noltitta soure, tying is 
generally accepted by dollors and recipients of' ;id, fI'rthcr steps alc Iot. 
"Additiollalitv it''ilS" wert st' I t ilte mitajor rccipicnlts of IlonlpojtCt aid 

ill searclt tf iteanis if) ra ' ";iddilionalitv factors." \Vhile a nittitber of 

jawbone devices were developed, the jptiicipal It(e. restrictioln applied 
wvas the "positive list." All) hid always, IIheu' its broaelst and most 

permissive pvr.()galn l,;ilts, insisted on at*'teg:,tiXe list"--l-tltily, goods 

oil tile imprt of which (trotll altv Soillrr) the aid cottldl totbe used. 
Usually, conisilmte gitods, ;tnd tspcialiy htxil'y items, were on tilt nega­

ive list itt e l( se f thcuaid f'or develhptinltt UpCpSCS."ordctr to ';ae tile 

xProvidr'd the( recipient call and does atdvcpawcly after its import inwentivvs and,'or 
licensing iprocedtuics. If*[ l, nilllll solircc liv \\ill resunlt mlv ill it slowx.utilization 

of the program loa . Thr classic cXamiphll of' this is tluniuc'o it i midi-l9(ts. With a 
norlmal shale ,)I"imports I'rm t ll i c "ll ('r hr'l w 10 ip,'rcll and stronll traditional 

trading tis to trac (rcinii'tced by ;lit e.xmiiptioi later 'ithdrawni of Fre:itch 
imports froit di tuid for pziuot licrlis,), tie Ntirocc i (overment wa siimply tiable 
to utilize its aid f mitill I tl itud S"lttes. Ve Iturn ill Scctiozt III to this prol m its it 
aflected Coloubia. 

1 lncludin lte impli d thre that all aid ilictneilt's share of th pie might be 
reduced if it was miablv to raise its addit~iotlit. For example, "discussiuns have been 
held with assisted colilitit's cocing iticult of' Itinntaiiing currenit assistance 

levels in ite faicetii"lh( '.S. Itllance of paiyitnwits of' dheicit" (iiilO, F in .,siitance 
Program, .Innual (t.o lWas[Viinton: (;overi ,ent Printing Office, 1967],R,/,,r to Crii 
1i.19). 

16 Atnd to prev'iltsseqeicitlnt enmarrassmi ent hefoure Ciongress. 
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NORMAL IMPORT SHARE OF THE UNITED STATES I 

I 11 1966 Ali) began to use niega tive lists for acdditionality purposes, and iii 

I967 posi tive lists (i.e., goods on the implort of which the aid could be used) 
7weeiaurodluced.1 Alt(houigh the substitution of a coil plel lentary 

a)Si i\Ye Ilist for a nlega tive list is not necessarily mlore than a semiantic 

S1jt e ipsitive lists were kept short and were selected \w.ith anl eye to 

17 u( i.,j. p. 92. 
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increasing exports frotn the United States as well as to encouraging the 
LDC's development. 

The positive list restricted the recipient in two ways: (1) the number of 
eligible goods was limited, and (2) the eligible goods were restricted to 
those "il vhich cotttmercial exports fom the United States were generally 
less than a commanding share of the market.'' 5 That these two restric­
tions could be efrective in reducing the mnaxintuui possible comirttercial 
substitution is easily shown. The size of the positive list was restricted by a 
condition that the total imports (in somne recent past year) of all eligible 
prodhcts not exceed a certain ntultiple of the progratn aid being oflered. 
Since this tutitltiple was tts(ually fixed no higher than 1.5, this mueant that 
no more thanl a small fraction of, the LI)C's imports could be piut oil the 
list.' 9 Furthermore, the LI)C was not perttitted mttch voice in the selec­
tion of the eligible products. In the official words of the United States: 

A.I.D. is paying increasingly close attention to balance of payments considera­
tions in selecting . . . commodities that it will or will not finance: 
-A.I.1). is placing greater emphasis on . . . products which will ensure not 
only immediate tU.S. exports but also "follow on" orders for such items as 
parts or specialized intermediate materials. 

-Another device A.I.1). uses is to refuse to finance items, such as spare parts 
or goods in which the United States is strongly competitive, which a recipient 
will buy from the United States in any event since they are available at reason­
able cost only in this country. 
-Still another method is to limit the list of goods eligible for A.I.D. financing 
to those in which the United States does not have a price advantage. 20 

In practice, all these criteria secut, to have boiled down to the condition 
that, fot a produtct to be eligible for the positive list, pItrchase of that 

product front the United States before the programn loan should not have 
exceeded miuch ttmore than half the total imports of the product. Although 
in any actual positive list aicterntotts exceptions aret foutd, the selection of 
the list essentially began withm the one-half-share products and worked 
down throttglh thr lower-share products tmtil the 1.5 constraint on the 
size of the list was reached. Thtls, the potential extent of substitu tion was 

8J. It. Fowler, Jr., v)'puty U.S. Coordinator, Alliance for Progress, All), in tlearings 

before a Subcommjitt',' of thr Conittee on .-1,prooriations,I louse of Representatives, Part 2 
(June -uly 1969).

11Where, for exatiph', thw ratio of die prograim aid to the base-year total of all 
imports fim-n all sources was . 0, otly 15 per cent of those total iitports were eligible 
for the positive list. 

201 auintainin4i/gthe Str'ngth of the Inited Stales Dollar in a Stronug Free World Economy, 
op. cit., p. 153. 
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limited by the fact that the imports from the United States (which were 
subject to possible switching) were lie' er a "commanding" share of tile 
total.2' By this neans-lititation of the positive list to relatively few 
goods which the Urnited States "would otherwise be unlikely to export iil 
any great voltI IIe' -"-the Unitel Stat.s was abl to gttaran tee that no 

2
 
more than a litmiter alotllmt of Sllstittltioi cotld ()ccttr.-'

Of CoirSe, the \'ry Size and nattire of' it-positive list also gtlaraiteed 
that the recipient of aid wolld not be able to ntilize it without drastic 
revision of," itsliocetItirts lr licensin g of itmports and/or dramatic in­
creases in its ince'ntives t ptrchase' varieties of Cligible pro)htcts from the 
United Stiltes. t Soiillt .eCil)ieIits ehiijst to Cease (or rcetC) licensing 
eligible liovts frtnii slti'es olir than t(e UInited States; 2 ' others offered 
a varie ty of itncentives to p~rivate illp' ters to indlice the selection of 
varieties frion the United Stats----devalhing, in effect, the aid dollar. The 
incentives ranged over tariff cltis, exetmption froii advance deposits, 
lower exchange rates, LiX exellptiolns, special credits, and direct sub­

ited Sllaws was ilt,-21 'h'l.U ll)t sole perpetra tor of such Idevices (see, for example 
Intofati [Aug. 19651, 25, 29,onal Comit nc 23, p. and Intenatjional Cornnlce [Aug. 
1966] p. 28). It is itonic that tiet United Slates once c ptlained ill Colombia about 
"trade policies which dtiscriminiattagainst U.S. imlports" (lnternational Cotl'rce [Feb. 
8, 19651, when thepsitive assCrtCd by third CttIri's iiicudetd goodsp. 23, lists ill 
whichl('position of itlw lUnitd -Stlte as (lltliandintg. 

21 C;Glid, tqp. cit.,p. 92. 
23 Notice the w.otrtds '-imitd" and "could." \lthAtuh illlt conc'pt of itlh list may 

Ail~perill' r'lSn'iC'iv',til it'(It ,'vrragishare' of itit' iligiiblproiducts fioin tileUnited 
States is as hitchis itll-tirtt, /f tlt id llii_ilt ild up is sulbsltilttiol. Thus, the 
llaxi ium hswit('shit o it tiiti iiiitiulg tha int lu/d itotI t that 
SOlIilti(' 1 tsh ould 11;1\..' 'itli that calii(t or(e additionality with­iti 0ts lIMsitiv ' lists 
(out coi)lph'n11l'itn'y inol ¢'s. Irtillho this p)rohlo Sec¢'tionsr W I.€ it) Ill and IV.
 

21,U it ]'ssIils I I \\Is suI Iic'iv I II 
currvi'I( y \%(-Iv so)ovcrv IIt I h t t I I'1'¢t Ite'xcess de(I IIit for" 
ilb f1 I ed Slt v Ih Itsp 'ciiel]ig I- x P V I si,'*varientics olI (th.U IIitI I ' s 'n \vi I Ilince'ntives or 

altered liccnsiiiz. 'Ihis loav havc bren il (-is(- inlsooir countries. IliPakistan, for 
exapleh, "1)lrstif pric'r' to h (,ivcn do'stic drld)by thl(te'nd, sct total amount

importe'd front aldl [lot by cost off ',1thcr-p~riccdU.S. donii­som 'u's, (fht' 11t.¢ imports tha!t 

hitlvr ailtded( costof thf. U.S'.itrols. Thlv pr( litov.cv l" w-vestLlmded co(st is so, high, 
quanltity rclunaillilt it risc' in price to tilehowvv.r, Ihlat, ltitll ilportid ' thl(sa lll¢, 

impo~lrte'r our of1 '-s ',' iprofils . "(M. L. Pl';, "The Dete'rminalntsI of tileis paid licr' 
I)o)mwsti" IPriceof1 llp ris," M m I\ inter 190,1 60166017).s I'aht/,'ta , / t Wttt 1, pp. 


"I''This fon'lll, i r'n(d ihl(. lop -'itivlnesso)f .lnitv.d .tic(s since
villil'tie's thl("
 
rYllVI . i'osv' abov 

leve'ls of dir ( 'llilwd trlr ' to c+olluldv, 

po(tentiall('(lmpv(tilionl %%;Is ( Ill so~llir ca;sc's, prlice's (-\'t'it e ill(ntrnll l 
slawts, sill( c'nlan~t v l' permitted uldvr the 

\Vbb(lolrm AcIt, the'ir v'xlmrt dvi+lliogs. ( )ptn colllusion toJrilse pricets.< ill of AlID­

.Jr., "Iluetrnationl Mollopilistic" Praclttice(s by U.S". Firins," .Ioumnalof Late and lDrt'doji­
. ment IFall 1908 1, pp 138 139). 

15
 



7
sidies. 26 Drastic measures-and often "unpopular''' ones-are needed to 

induce or force businessmen to buy prodicts front the United States when 

they are priced "10 to 4(J% Ittore than comparal)le goods frol other 
' ' ssupliers. 2 It is a pet.rvers( tribute to the hunger of aid recipients for 

foreign exchange that so many LI )(s were willing and able to satisfy so 

much of the additionality effort of the late 196 0 's. 

Other pro)lems arose. Positiv'e lists were sometimes so restrictive that 

the aid could not be utilized at the pace envisaged. Negotiations became 

prolonged and embittered as LI)Cs became increasingly aware of AID's 

apparently greater interest in increasing the exlorts of the United States 

than in I)(: devclpment. Aid was withheld nIlitil the recipient could erect 

or expand a systt 01 off import controls capable of gtuaranteeing addi­

tionality (while All) was sermonizing over the virtues of free markets). 

By the time Rockef lhr made his Latin-American tour ill 1969, addition­

ality had become not only a scriots practical impediment to the distribu­

tion of an tlorizcd nonproject aid but also a new symbol of gringo 

ililpelitt o sless. 

In fairness to All), it should be noted that at no tlle (lid it follysuccumb 

to tile argulilents of Treasury and Coimmoerce. Butarlatce-of-jiayineits 

AID's "rtting cofilict'' 29 with those cliartitients was a losing ole intil 
:" lRockefeller's tissimi and report. f it hlite 1969 President Nixon directed 

the elimination of additioiality re(nlirements. Fhotigh there was at first 

solle coInfision about what this itlant, the passage of time suggests that 

little ittore than an cxl)alsiIol of the positive lists will result. '1 More titme 

tost pass bl'for( tlh eXteilt (If this cxpatlsiItl is chlar. 

J "Suyof °licdl Aid (;ivvii inl 

UNCTAI), nimrnograplrd (Nov. 30, 11)9,7), pp. 7 8; (atrios F. I)az-Ahj;mdro, "Somhe 
Aspects of the Br;,zilian IFxIjricic with I" reign Aid,' Yale University Economic 
Growth (entricr, I)iscussionII 'apvr No. 77 (()'tolcr 1969), pp. 21 23; International 

(,nmmerce (Ohmc 28, 1965), p. 42; Int,natwn,(l (w,'mm ', (Atg. 9, 19,5), p. 15; Iater­
national (.'onm'e ([)ec. 210,1905), 1).301; ;int Intna nal ('vmnu'ur (Mar. 6, 1967), p. 25. 

27 '/*I," .ojjo .. z ,,"o I'1o1apeo , knual lpat, to (.ong, (1969), p. 25. 

26.See l pimelshi, E'conomic to Tunisia 1965," 

28 (;Ilnd, op. eol., p. 95.
 

29 hle wordIs of a newsp;ewr article ("Atl) PI'OgaIII I ltirt by Tight Controls?"
 

Ann Arbor N\ru1 Mar. 17, 19691, p. 5). 

3" The Roclefrl'r Rtl'pot on the .I mi(a, ((hicago: (.iuadrangle Books), 1967. 
31 Latin-American aidlhas Ieei "tIitivd" ill that it may ow be utilized not only 

ill the United States but also ill other countrivs - of I.atin America! 

16
 



III. TYING: REACTIONS AND ADJUSTMENTS BY COLOMBIA 

Between 1962 and early 1967 Colombia received U.S.$205 million in 
program loans (hereafter, PL) froim the United States and spent all but 
U.S.$4 million of this. While till heated negotiations of these loans were 
often fieled With disagreeimients betwen All) and the Governmient of 
Colombia on export pertormance, administrative and tax reform, and 
dcvalitation, there is no evidencc that additionality was an issue in the 
early discussions. Ncvcrtlhlcss, inder terms of the 1964 PlI,All) changed 
friom a ncgavie- list to a positive list tf goods eligible for PI, use. By late 
1965 imports of the goods froni tile United States linanccd by All) were 
slightly ft vorcd tvcr other goods in threc ways. First, the importer received 
120 days grace be-twcen paytnetit to the-exl)orter and lthe I)ginning of 
interest on credit on the goods. Second, the rate of iltterest was 12 percent, 
while ordinary bank hnding was above that rate.' And third, AID­
financed imports of goods stil 'ject to prior license (theimJority) were free 
frt.mliadvance-deposit obligations, which lowered tteir cost as itich as 
12 per cent of tlte cii., vlue." 

lltnegotiatitng the Pl,of la% 1967, for U.S.S1(t0 million, two important 
changes wcre Itiade ill the administration of the Colombian loan. First, 
the list of goods cligible for All) finance was tightened by removing all 
goods whose historic share of tirehases fromi tileUnited States was above 
one-half. Sctionid, itports wcrc divided into two classes, capital goods and 
"regillar" goods (all ie list). All imports of Capital goods had to be 
apl)rvd by tilIndiostrial l)evt.loptiiint Atq.ecy (Instittito de Fomento 
Indostrial, or I1I) biut wcre iiillle for thre- to five-ycar loans at 5 to 

7 p'r cetnt inteerst (,tdiw dollar (with t U.S.S20t,000 inininuln 
appl;catioii). '[lie ctrrcspolldinl twrtts tn "ircgilar" goods were 4 per cent 
for 120 d'ys, also ott dtllar valhw. US.S100ille( U.Si.1t million of the 
million PiL was allocat- tel Capital goods. Tltese imeasures were taken, 
with Al) approval, specifically to stinilate imports fiom the United 
States of the' goods ontile list. 

Use of the first tranchc (allotintent) of the PL was brisk, becoming 

IAt thistime 14 per cent was the legal maximum for bank lending, but redeposit 
requirlne nts raiscd tt,' eftective rale aiove this. 

2 datic dip.siis vary littwet'tt 30 and 130 per cent of c.i~f. value. They remain on 

deposit an average of six IInths. A ctnservative nominal opportunity cost of capital 
woul bIe 18 per ccnt per year; this applied to 130 per Cenltfor six months means 12 
per cent of c.if, valIe. 
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exhausted slightly before the first quarterly review was completed ill 
September. ' It was noted that additionality was one of tile "most trouble­
some problems" in this quarterly rc,icw. 4 The United States share in 
total Colombian imports not linanced by All) fell to 21 per cent during 
the last quarter of 1967; the share for all 1967 was 29 per cent against an 
historical share of 39 per cent. The third (jiiarterly review of February 
1968 again raised the additionality question, "the biggest issue between 
All) and the Government of Colomlbia."' The "issue" was not over 
adclitionality as such, since Colombian authorities recognized AlD's 
problem; rather there was disagreement over the m eaus to achieve it. 
Colombia wan ted a large list withini which ina ncial incentives and light 
administrative pressure could work. All) insisted, in part owing to pressure 

fromi the, U.S. l)'part'tments of Treasury and Conncrce, on a small list. 
As a result, All) again reduced the list of goods oin which the PL could be 
used, "to give greater emphasis to Capital and w'her goods for which the 
U.S. share of the imarket had been traditionally sniall.''" The extent of the 
tightening of the list is easily seen; lhie ,alte of the share of goods from the 
United States oi the positive list vent from U.S.S135 million in 1967 to 
only U.S.S42 million in 1968. 

The reduction in the list and thc agrcment by the Colohmian Govern­
inent to force an additional U.S.S3.9 million onto coimiiercial financing 
for Jainiary and Fcbrtmary causcd a near crisis. For the first time, it 
became dilicult to utilize the lPL. In the early iontlhs of 1968 the loan 
was being used at ounly l.S.S3 to 54 million per iionlth Compared with 
the projected rate of U..S8 million. Although the, list was explandedl 
twice between Febriltary aid Svptenihcr, the problem persisted through­
out the year. By Nov(.iber the Institute of Foreign Trade (Institito 
Colomlbiano dc Coliercio Extcrior, or l ncomex) was cxhcortingp imlporters 

to use the P)L, but importeIrs insistcl that "the list is vcry light, that being 
the reason for the lc|cagrc use of the credit.'' 

The final tranchc of the 1l. was not released iutil May 1968, when the 
Colombian (ovCrnmnt, 1iher ltpresslret to "liberalize" from All), ,moved 
a substantial tumber of items from the prior-license list to the "fre'e" list. 

IThe quarterly review is an All) procedure that examined Colombianc "perform­
;nce'"before release of cach trache. 

4Colombia--.. C ie,IHntoy of U>'.S. ,Aihd (Washington: U.S. Senate, Committee on 
Foreign Relations, 196')), p. 51. 

5Ibid., p. 55. 
6Ibid., F"55. Also, shipiucenc tof nuore goods in vessels of the United States was required.
I Lqislaci6n lEcom6mica (BogotA: Nov. 30, 1968), p. 314. This refcrs to a new PL for 

U.S.$73 million signed in July 1968. 
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This had an unintended effect of reducing the incentive to purchase these 
goods flom til United States, since goods oin the fiCe list were not exempt 

fromi advance deposit (though imported with All) financing). In August 

(oloimbia reduced the ad\,ance deposits ol Sich AIl)-finuanlcd goods to 

41t)per cent of thiir previouis hvel, and iul Novtinber reduced them again 

to I) per cent. In Sepwlteibel 1968 (olonbia tricd to accelerate tIhe us/ of 

til Pl, by raising tie pcrccltage of crcdit to iimportcrs of All)-financed 
",regular goods from SO to 100) per ceit. Miniiniin loans were also 

lowered frot U.S.S2,50() to U.S.S2,000 foir "ngular" goods and fiom 

U.S.S20,00() to .,,.S10,00( lft capital goods. 

Tihis chrontology suggests the' following intcrpretationl of events: 

I. All) did not bccome\cvery seriously concernecd aboot Colombian 

additiolality until May 1967. 

2. lticotuex tIuade' only lMIarginal eflorts to divert purchases toward the 

United States in 1967, principally by licensing these goods soewhat more 

fr'ely. 

3. The atteti:Ipt to use a large amount of aid during 1967-part utntied 
(International Bank for Rcconstruction and I)evelopiCnt) and part with 

,tdditioutality I arely in forct--calused a sharp drop inl tile share of the2 total 

imptorts not financcd by All) which were lurchasd in ile United States. 

1. When All) realized that additionalitv was not b'ing achieved, it 

tried to enforce it by greatly reducing the size of the positive list. The list 

evenltually becamei' so tight that thelPl. could not b~e tItilized at the pro­

jcc ted rate. 
5. 	 )ly when, flced with inability to ,move tile aid did 1Icomex begin 

stronger IC) productsto take tII(asutIcs odivert 1 ilirchascs toward of tle 

United States. Blt sittee the's intre'ase'd iticentives w(re now working on a 
I lI list g(oods, li ciottn(xs cf'dorls to than if'-d11ccdof had be greater 
tI(. incentives hadI ben working with a larigr list.' 

6. Tlh(' is no (vidence that cilicl" All) or tie Cohombian authorities 

ever analyzerd cxactly what mtueasuires would have been necessary to 

achive' additiomality (Itot to tonetiol ; al opttimal way). 

I ust,.ld of h;Iviu Ig to divert a few IIlotsant dollars to U Iited States varieties of each 
of thousandts of goods, they owv had to divert tens of thousands of dollars to United 
States varieti's of each of hundreds of goods. 
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IV. THEORY AND METHOD
 

We %Vill now develop a model that incorporates imperfect stibstitut­
ability between varieties from the United States and from the rest of the 
world (labeled u and r, respectively). The optimal allocation of import 
purchases when the LI)C's own foreign exchange is supplemented by a 
program loan (PL) is the result of a simple maximization problem, the 
success of which depends upon the constraints im posed on the use of the 
PL. \Ve recognize constraints of three kinds: (1) the musual budget con­
straint on the forcign-exchange budget; (2) "tying" constraints imposed by 
the donor; and (3) self-imposed LI)(: constraints Iecause of internal 
political pressures or organizational failings. In this section we will 
develop hypotheses about the behavior, for particular pro(lucts, of certain 
ratios between v'arieties from the United Statcs and from third countries 
under the operation of various constraints. As a benchmark we begin with 
the allocation of imports in the absence of a P1, and then proceed to the 
allocation when the use of a PL is constrained in the following ways: 

Case I. The P1, is itu'estricted. 
Case I . The uise of the P1, is tied by source, including "addi tionali ty" 

as a special form of source tying. 
Case III. 'l'hc P1 is source-tied and product-tied, this latter in the sense 

that a limited number of products are eligible for PL use. 
Case IV. The licensing of rest-of-world imports (of all products) 

remains unchanged from the pre-ll situation, a self-imposed LDC 
constraint. 

Case V. The licensing of all imports, other than varieties front the 
United States of Pl-eligible products, remains unchanged from the pre-PL 
situation, another self-imposed LDC constraint. 

Allocation of import purochases in the absence of a PL is the simple 
maximization problem 

(4) 	 Max IF = W[QN9 Q2,, Qlr, Q2r] 

- XI(PuQ, + P2+Q2u + PirQr + P2rQ2r - I;), 

where the P's and Q's represent prices and quantities (for expository 
simplicity only two products are considered), W is social welfare, F is the 
(exogenously given, pre-PL) availability of foreign exchange, and X, is 
a Lagrangian multiplier.' Necessary conditions for the maximization 

I And where brackets represent functions and parentheses multiplication. 
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are 

= and P2
(5) 111711 P1t1 ~ P-.11 

where the subscripts to IV indicate the relevant partial derivatives of the 
welfare function. If we further assume a hoinothctic welfare function 
aniong varieties, 2 then the optimal variety ratio of each good (i.e., 
Q .,/Qlr and Q'u/QO) is a function only of the price ratio of the varieties, 

(6) -ad [n' J J I[., J 

where the f's represent (for now unspecified) functions (with f' negative 

and f" positive) and the su perscript O's refer to the benchmark, prc-PL 

case. Throughout, the W fit nction is assumnd to be convex in goods and 

va!ricties, and hoilothuctic as well ill varicties. We recognize that the 

asisuiption of hoIioticticity would bc totally unjustified for products 

thenmselves, but for diffvrclt countries' varictics of ia parti( ular product it 

SCCIIIS reasOlnablc. lspecially for the internediate and capital goods oil 

which we (and foreign aid) focus, is the assiuition plalsil)le-inconle 

and cross-l)artial pricC elasticities of nitric acid imiported front France 

and the United States aret iuch iuore likely to be equal than are those of 
ierfiine. 

\Ve lloV consider theinaimnization lh'oblein after the LI)C receives a 

Pl. (of aioult L) to suippleient its foreign-exchange budget (Cases 

tluough V): 

(ase . The 1l is colllhcicly un1ticd. Clharly, the foreign-exchange coil­

straint is rclaxcd, and there rcsults a pure incole-effcct expansion in all 

iiimport purchases. Without firthcr assumuptions, nothing can be said about 

tihe relative expansion of lurchases of goods 1 and 2, but, from tile 

honlotIcticity assunlilption, it follows that the variety ratios of each good 

will remainllillnhalgcd:i 

(7) Q1. = and Q,!1lZ~) -- 0xd=2uQJ 

li 
2I lonuotheticity in this context inmp es, essentially, equal "incone" elasticities 

among the different imiported \-aricties of each good. We also asusume equal cross­
elasticities between the price of any oilier product and the purchases of the two varieties 
of a particular product. 

3 The Roman superscripts refer to the case under consideration. 
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Case IL The PL is subject to source tying; it may be spent only oil goods 
from the United States. The form of the constraint may range from 
nominal source tying to full additionality. Nominal source tying means 
that total imports front the United States must be at least L; full addi­
tionality means that imports from the United States must rise L above 
what they would have been in the absence of the PL (i.e., above Pl,,Q(' + 
P2,,Q2,). Optimal exchange allocation becomes a problemn of the form 

(8) Max JV = J'V[QI,,, Q21,, Qtr, Q2] 
-	 Xl(P,,QI, + P+,,Q2 ,, + PirQir + PrQ2r - F - L) 

X2(-P,,,Q,,, - I,2,Q2,, +--(PD4Q? + P + L), 

where X,represents the value of the foreign-exchange constraint (including 
the PL) and X2 the source-tying constraint. For nominal source tying, 
z = 0; for full additionality, z = 1.4 The necessary conditions for nmaxi­

5mization are

W1, . 1 Xi 2. X 
W P _ L and - 1 ­(9) Wir P".X)W2 P., X)/ 

or 

(10) 	 QI - and G [ ­
ir P-1r -X)L P~r X 

For a country like Colombia with all historically high share of imports 
from the United States, nominal source tying would not be a binding 
constraint unless the PIL becatlmi a very high portion of total foreign ex­
change available. In co ntrast, t cointry with a relatively large PL and 
different historical trading preferences (e.g., Pakistan or Morocco) mnight 
find nonminal sillrce tying a hinding constraint. On tile other hand, thi 
evidence of Section III suggcsts that full additionality has been a binding 
constraint in Colomibia. 

In siilummary, the sourcc-tying constraint, whein binding for wlhatever 
reason, raises the opportiii ty Cost of buying rest-of-world varieties of goods 
and thereby leads to substitution, within rach product, of the varieties of 

I When bindilg, Xi anIXd, arv positive. L.ogically - can take on oilier values. All) 
might try to impose only partial addiionality, or the recipient mnight be partially able 
to evade additionality. ()n de oiher hand, All)'s definition of additionality may Iot 
include allowance for price or Ireii changes, so morec lhani 100 per cent addiiionality 
could be inmposed. 

I Note that A, > X2 since, if X2 > X1,the nargial dollar of P1L used would cause a 
decrease in welfare. 'his cannot occur so long as l.DCs may refuse aid. 
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the United States, 

(11) Q QL9 Q01 and > Q1 QO 

It should be noted, however, that, without more precise knowledge about 

the shape of the T47 function, we cannot know whether the substitution in 

favor of the varieties of the United States is greater for good 1 or good 2. 

Case III. The PL not only is subject to source tying, as in Case II, but 

is also restricted to use on a limited number of eligible goods. Here, we 

treat good 1 as eligible. The allocation problen is' 

(12) Max W = IW[Qi, Q2u, QIr, Q2r] 

- XI(P,,Q,, + Pu1Q2 , + PIrQtr + P.,Q2 - F - L) 

- 2(-P 4 Ql11 - P24Q2 u + Z(P15 Qj + P2.Q20) + L) 

- N3(-P,,Q,. + L), 
7 

id the solution 

(13) Q1' =,_ X2 + X) and 
XI J rPr 

Although there may now exist differential distortions in the purchases of 

goods I and 2, still nothing is certain about the relative extent of the 

variwy-ratio changes without more precise knowledge about the shape of 

the IV function. Nevertheless, it is clear that the relative quantity of the 

variety from the United States is raised for good 1 and not lowered for 

good 2, 
fil' V-uI qit'u Qfu 

(14) >and 1 

At lirst glance, it might appear that the addition of the third constraint makes the 

second superlluous (i.e., X2 = 0), and indeed this was partly the intention of the United 

States :n imposing it. Reflection, however, shows that only in special circumstances does 

X = (); the constraints are in general not identical. 'fhe third constraint simply re­

(lires the LI)C to spend at least SL on eligible goods in the United States (i.e., on Q i), 

not to increase expenditures on eligible goods in the United States by SL. In general, 

it is true that the ilposilion of the third constraint will lower the value of X2, especially 

if the goods included are those which would have a very low United States share 
otherwise. 

As long as the marginal worth of the PIl is positive, Xi > i2 > X3. 
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It should be noted that constraint 3 is not likely to be binding if tile 
United States share in good 1 is large, if good 1 comprises a large and 
inconie-elastic portion of the recipient's imports, and/or if the PL is rela­
tively small. If constraint 3 isnot binding, it cannot "hlell'enforce addi­
tionality. Intuitive recognition of this fact has uixealnt to negotiators that 
the cligibility list must be kept small relative to the P1. if it is not to beconue 
irrelevant. Furtlicrumore, if ite pmurpose of this Constraint is to enforce 
additionality aod'oot to help particular exporting industries of the United 
States, it is clearly inuflicient inless the recipient cannot be otherwise 

prevented from evading constraint 2. 
Mention should be uiade of an even strolnger Version of Cases II and III, 

where the United States insists that full additionalitv be achieved in the 
eligible goods alone (i.e., 1, l'u,,2 - Suchl ,, IuuQl.,). a constraint leaves 

Q(22,Qlu, and Q1ia ttheir pre-PI, levels. The reslt of the "maximization" 
in this case is intdistiuguislable froim Case V, a fact to which we shall refer 
later. All) was under prcssuirt" frotm (ommercc and ilhe Treasury iomuove 
toward this "strong vcrsion" of (:as(- Ill. It should be noted that this 
"strong version" of ( as(. Ill is even more ineflicient, in that tileUnited 
States is no be'tter off (umholess cxports of good I are sonehow preferred to 
exports of goo(l 2) an ltl recipient is worse off. 

A valid obleetio itol (Ilanalysis thus far would be that coordinating the 
Optimal reslonscs il ( ascs II and III may be at impossible task. A mere 
list of the instruuittlts available in I)Cs to induce imports of varieties 
from tiltUi ted S tatts sttLtgsts this.' Therefore, wc now analyze two 
cases of suIbopti mal re'spotse Iv tI rccilpient. 

Case 11'. S;zpposc that, uw'ing to inertia, economnic pressur' from third 
Cotunitries, or ih(11 )( :'swl importers' insistence, no redlctions are mllade 
in any third-country llrchasi below normal licensing. 'ihe only changes 
are that incrcascd lic nses art. issued to those who want to import varieties 
of both eligible amnd miunuliiblh goods from the United States. If there is 
sufficient cxccss dc uand ftor imports at the current exchange rate, tariffs, 
and advance deposits, theln thelL can be utilized and additionality fil­
filled. For comparability with previous cases, we note that this case is 

"In Colmhia, for xatitple, there are import licenses granted by Incomex, prior 
deposits tixed by ht Montary Buard (Junita M tetaria), special credits granted by 
the 1FI imd tentral aRepfitlica), tariffs set and changed by thethe b;nk (Banco de 
tariff board (Consw. 'Ioltica and exchange rates iyte Araneclaria), determined a 
high-level council mhatt u)of' the President, the director of the central baik, and the 
Finance Minister. 

With "normal" assumed to be the pre-NPl levels (i.e., Q0 and Q"). 
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equivalent to the following allocation problem: 

(15) 	 Max W = W[Qiu, Qu, Qlr, Q2r] 
- Xj(PQ,, + P2 ,Q2 u,+ PlrQIr + P2rQ2r - F - L) 

- P,,Q , - P2,,, + Z(/J1,Q° + P2.Qo ) + L) 

- X(-P 1 4,Q,, + 	 L) 

- ',(PrQlr - PIO. r) 
- X5(P.rQ2r - P2rQ2!r). 

It should be noted that constraints 4 and 5 with the budget constraint 

imply that constraint 2 is automatically fulfilled. When constraint 3 is 

operative, the solution requires no maximization process. Even when conl­

straint 3 i;, effective, the ratio of Ql\%/Q, to Q0/Q i y 
than one for h, tli goods, thongl it cannot be known which of the two 

ratios is the greater. 

Case 1". As a final 	case of suboptimal adjustment, we consider extreme 

bureauicratic inertia in the face of source tying and limited product 

eligibility; ill effect, no allocative adjustments are made. All imports 

except those of United States varieties of PL-eligiblc goods are licensed 
" 

exactly as before, and the entire loan is used to ptirchase additional 

quantities of PL-cligihle goods. I This means that not only Q Ir and Qer but 

also Q2u, remain at "normal" levels. This implies another constraint, 

(16) 	 Max W = WV[Qi,,, Q.,, Qlr, Qr] 
- X(P 1,Q,, + P.,.,Q.,, + VlrQtr + P"rQ2r - F - L) 

° - X.(-P,,,- ,.,,., + -(Pi,,Qi + P2 PQO) + L)]J 
- L)142- (PmuQi l 

-- 4(P,Ql,- PLrQ(2r) 
-- \5(P2rQ2r - - P2r,,.P~Q~ - 0r2ru - ,(P.,rQ.,r 

Again the solultion is trivial; constraints 4, 5, and 6, together with 1, 
solution. Qv%/Q Q" /determine the Clearly, m is greater than , a nd 

QU,/QVrVequals Q,/Q,. It shoudd be noted that the resulting variety ratios 

in this case are identical to those derived under the "strong version" of 

Case III (where ,\2 = 0). 

10 Again, we arbitrarily assume that "as before" ieans the pre-PL levels (i.e., 

'' O" and Q'',). 
1,rovided there is sufficient excess demand for these. If there is not, the PL will not 

be fully usecl. 
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Although the discussion so far has been restricted to the inore realistic 
and interesting cases, the results are not yet operational illthe sense of help­
ing us to decide, empirically, which case best describes any actual aid­
tying experience. For that, a further assumption about the shape of the 
J1Yfunction is necessary. A suflicient, plausible assumption-and one 
consistent with the earlier assumption of hlomotheticity between varieties­
is that there is a constant elasticity of substitution (CES) between the 
variety from the United States and the variety from the rest of the world 
for any particular (ithi) good, although this constant elasticity (a,) may 
differ among goods. Since we are interested only in the shape of W, and 
attach no meaning to levels, we may write the welfare derived from the 
varieties of the it'" good as 

-a, - ,
(17) 117 = (ajQ,,-i + (1 - ai)Q ) 

where the elasticity of substitution (ai) equals 1/(l + 3i), and ao is some 
positive fraction. The allocation of any amount of foreign exchange vill, 
provided it is subject to neither distorting constraints nor nonoptimizing 
decision rules, always result in a variety ratio, Qi,,/Qir, such that 

(18) Q ir ( ) ,,'J('Y 

The CES welfare function implies that the optimal variety ratio of any 
product is uniquely (and lug-linearly) determined by the relative prices 
of the varieties (i.e., by I'mP,/). 

By comparing this optimal Q,,/OQi, ratio .vith the ratio that appears 
under the various constraints, we arc able to distinguish operationally 
among the different cases outlined above. For Case I, a completely untied 
PL, we have 

(19) [Qu/Qr 1/ = 0 

for all goods, where the 0iii case refers to the variety ratio in the absence 
of a PL (and In refers to the natural log). For Case II, when source tying 
is imposed, however, we have 

(20) ill _ai )"' (P ' (1 _2 
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for all goods. Hence 

(21) In Qi,..Mx, - I 1 X2 > 0i 

for all goods. By similar substitution in each of the five cases, we arrive 
at Table 3 (where the subscript 1 refers to goods for which the United 
States varieties are eligible for PL use, and the subscript 2 to goods for 
which the United States varieties arc not eligible). 

The task of the next section will be to examine the empirical evidence in 
the light of Table 3 in order to discover which case most accurately 
describes the Colombian aid expcrience. Althongh we know (for 1967 and 
1968, the years of the subsequent tests) thtat Colombia's P1 was indeed 
subject to source-tying ancl prod ttc t-eligibili tv restrictionls, this does not in 
itself indicate which case is appropriate, for two reasons: (1) it is not known 
a /priorswhether Colomnbia's allocative response was optimal, or, ifnot, in 

TABLE 3 

VARII.rY-RATIO DII.RENCLS IN THIE. Iv: CASE'S 

Case Description 	 Eipectalion 

FQ,,/QI T~ - FQ.,,/,,i
'
I. 	 Untied PL, optimal use Ink 1 , __= _= --0 

11. 	 PLsubjcct tosource tying,. I, /Q r1/ Q!-,-"I/Q 2>091L. =In.: .--, In ,,t 2 >.0optimal use 	 /() i l) 

Ill. PL subject to source tying, /I'l , m' o.1_1, # /Q2 o 
I ,>
limited eligibility, optimal [ /" O> 

L

rise"


IV. 	 PL subject to source tying, I QLlV / ' FQ-V /2; 
limited eligibility, no-re- /Q() 
ductions pressure lt Il Q both > 0 

V. 	 Plsubject to source tying, [Q,/QIr / FQ -/Q 
limited eligibility, inertial Q , /i-- > In Q.,/Q,, 2 = o 

t2rlresponse 	 1Q 

Assuming constraint 3 in equation (12) is in fact constraining; otherwise, Case III 
isthe same as Case II. Also, in the "'strongversion" of Case Ill, the final > sign be­
comes an = sign (i.e., indistinguishable fron Case V). 
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what way it was suboptinal; and (2) it is not clear a prioriwhether the 
nominal imposition of source tying and restricted product eligibility was 

effective in distorting Colombian import allocations or was mere window 

dressing for the U.S. Congress and/or administration. 12 

12It could have turned out to be window dressing either because AID intended to 

undermine the policies of other agencies of the U.S. Government or because Colombia 
managed to do so. 
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V. ENPIRICAL EVIDENCE
 

By 1967, the PL from the United States to Colombia represented a 
sizable fraction of Colomtbia's foreign exchange and "additionality" was 

(supposedly) being strictly enforced; moreover, 1967 was the first fill 
year in which a restricted list ocfPl.-cligible prodticts was formally applied. 
Since these restrictions werte ,aintained and even tightened in 1968, it 

should therefore bc possible, fot 1967 and 1968, to distinguish which of 
the five theoretical cases (devclopcd in Section IV) most closely describes 

the Colombian expcrietlce. 'L'liere is, of course, no difliculty in calculating 
the actual variety ratio itt 1967 or 1968 for the various Pl.-'ligihle and 
nol-lL-cligible goods (writtcl, for ti itl good, Q: .Q-.); the difliculty 
arises il estimatig the oItimal variety ratic, (writttn (Q":/' ) in 1967 or 
1968. We shall do it in th following iamir: (1) for the year, 1955-64, 

we assotliie the aid prograll iws soulicicitly small and/or its tying to 
pltrclhase ill the United Statcs was sutficitntly mild (or avoidable) that 
(olottibia was tiot pfco't [mcci choosit)g optimal variety ratios fot all 
goods inthose \eats; (2) wc assume Colhotf)ia itt fact licensed its imports 

so as to achiece optittal variety ratios over 1955-61 (for those years in 
which licetsing was csed);t and (3) wc assimic that tile Colottbian social­
wclfare fitnction (II') was of the CE'S foirm for varieties of goods; that is, 

(22) IV = 11'[ 1 i, It . . .], a td 

, (=( ,)-,. + (1 - aI)(Qir-.) -, for i = 1, 2 .... 

)ptimal allocation between varieties of a particutlar good then requires, 
for the il good, 

(23) ,,,'_Y _,. 

One fuirther complication requires discussion before eqoation (23) can 
be used to estimate the optimal variety-ratio finction.2 Even the most 
casual inspection of Colombia n import data indicates that there was a 

I For the early years iccwhich licesicg (fill not exist or was extremely liberal, we 
assume that tile importers selected the prcutit-maximizing variety ratio and that the 
private and social-welfare curves (I)ctween varietis of any product) have the same 
shape. 

2 Oftel calied a "scccstitltiol fucution" in the trade literature (see Edward E. 
l.eamer and Robert M. Stern, )uantitati'c Inhtcnatioral l'conomics [Boston: Allyn and 
Bacon, 19701, Chaps. 3 and 7). 
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TABLE 4 

PERCENTAGE SHARE OF COLOMBIAN IMPOR'IS FROM THE UNITED STATES 

Imports from theUnited States 1957 1958-60 1961-63 1964 

Total Colombian imports 60 59 52 48 

Colombian commercial imports 59 55 46 41 

SouRCe.: Colomia--.A Case History of U.S. Aid (Washington: U.S. Senate, Committee 
on Foreign Relations, 1969), p. 168. 

trend away from the United States varieties during the late 1950's and 

early 1960's (see Table 4). This trend can be attributed only partially to 

arerelative-price phenomena as we ineastire thei-niore important the 

(exogenous for our l)irl)oses) increases in ALALC (Asociaci6n Latino­

americana de Libre Coilncrcio) trade, bilateral imports resulting from 

coffee agreements, and Japanese and \Vest European marketing efforts. 

Thus, the final statistical estimating equation is based upon equation (23) 

with the addition of a trend term, 

(24) /in ' = a'o + ailT + a.2 In - + Vi, 

where the a's are coeflicients to be estiliated, T is the year of the observa­

tion (1955 = 1, 1956 = 2, etc.), and v; the error term. 

Four regressions were fitted for each product considered. One was a 

free (unconstrained) rcgrcssion in which all three parameters (i.e., ao, 

ail, and a,2) werc (stiniatcd. Whenever, for this regression, the sign of ai2 

was correct (negative) and the 1 was significant at the 10 per cent level, 

the regression was considhrecd acceptable for estimating the optimal 

variety ratios of 1967 and 1968. This method is hereafter referred to as the 

"free" estimate. The other titre regressions fitted were constrained; the 

elasticity of substitution (-a,2.) was lld, in tuirn, at 1, , 1, and 2. These 

are the "constrained" estimates, and the one with the lowest standard 
:lerror is the "best constrained" estitmalte. 

These regressions were' then uscd to estimate the optimal variety ratio 

of each product (Q" /Q,,) for 1967 and 1'68, inserting the 1967 or 1968 

values of 7'and the relative-lprice ratio (P,,/IP,,). The assumptions (and 

presumn)tions) underlying this esti nate of the optimal 1967 and 1968 

variety ratios should be repeated. We assume an eflicient, undistorted 

3For fuller discussion of the regressions, see Appendix A. 
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importing system over the period 1955-64 and an unchanging (correctly 
specified) structure of the welfare function of imports over the period 
1955-63.1 These assumptions are pretty strong, and the subscquent 
results iutist accordingly be treated with caution. 
The critical variable (for looking at the cases described in Section IV) 

can now be estimated for each product, namely, 

(25) i i0 / ,. 

For none of the prodticts-whether PIL-cligiblc or not-do we expect the 
critical variable (25) to be negative, since the PL constraints should never 
induce Colombia to distort puIcha;ISes away fromi varieties fromn the United 
States. Nevertheless, the estimnat's of the critical variable are negative 
aliost as often as they are positivc, over the entire sample of 121 products.1 
This result ishardly sUrprising, considering the naivet6 of the variety­
ratio ltuodcl anid the assumnptions needed to obtain estimates of optimal 
Vii ty ratiUs. )espite the dcgrCe of (rt'r that iast be involved, a closer 
examinaition of this variable is not without value. 

We shall deal with three groupings of products:, (1)a sample of 63 
Pl.-cligible l)roducts; (2)a samtple of 41 nn--PL-cligihle products; and 
(3)a sample of 24 mai w l-eligibh" products.7 None ifthese samples are 
ranidoiu. ''hie first include.s the statistically traceable and usable survivors 
of" an originally rald(mi sample;the second a collection of products 
adjacent (and usually similar) to the first group' but not eligible for PL use; 
and the third a couiplcte collection of the traceable and usable major 
imports cligible for P1,use. 

'I'lle Ilians and standard deviatioins of the estiiiiates of the critical 
variable for each of the three samples in 1967 and 1968 are given in 
Table 5. Aside fret i the fact that, to varying degrees, none of the three 
saiiles istruly random and hence significance tests are not warranted, 
the variance if the critical variable is such that, as we expected, little can 
ie inferred with notich confidence. Nevcertheless, the results are suggestive. 
For the first sample, of' ll-eligible lei)roducts, the ictean is positive and 

4Mort. accurairl', sillc the rcgressions include time (T), we arc issumning all 
unuh;meging rate of ehange in the strcture. 

IThe actual variety raw)'in 1967 isless than the optimal for 44 per cent of the 121 
preehlcl,; when the "lest e'ttstraineee " estimate of the variety ratio is considered. 

l"et details, ser Appelndix A. 
7ly "ajior"is meant ttthat the total Colomnlian imports, of all countries' varieties, 

exeeed U.S.S 500,000 in1967. 
I.e., nearby in the tariff classification. 
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TABLE 5 

ESTIMATES OF TIE CRITICAl. VARIAIILE 

Free Estimatesa Best ConstrainedEstimates 

S. Dev. No. S. Dev. No. 

of of of of 
Sample Mean Alean Observ. Mean ffean Observ. 

1. PL-eligible 
products: 

1967 +1.595 0.628 29 +0.663 0.472 63
 

1968 +1.583 0.741 27 +0,704 0.618 59
 

2. 	Adjacent non­
PL-eligible 
products: 

1967 -0.598 0.976 19 +0.089 0.642 41
 

1968 +0.214 0.660 16 +0.521 0.554 37
 

3. 	 Major PL­
eligible 
products:1 

1967 +0.505 0.744 9 -0.125 0.597 24
 

1968 +0.714 0.706 9 +0.894 0.962 24
 

Only those free estii.mtes are considered for which the estimated a is positive and 
R2 is significant at 10 per cent conlidence. 

1,Includes seven products also in "L-eligible products" sample. 

larger than its standard deviation for both the "free" and the "best con-

Oin the other hand, for thestrained" estilmates of both 1967 and 1968. 

second sanmlple, of similar but not (ligible products, the mean is in all cases 

smaller (than the mean of the sample of Pl-eligible products) and is less 

While none of the five theoreti­than 1 standard deviation away from zero. 

cal cascs discussed in Section IV can be conidently rejected, these ieans 

are highly suggestive of Case V or the statistically indistingtuishable "strong 

version" of Case 111.1 

At first glance, the evidence of the third samltle, especially in 1967, 

would appear to cot tntetr the above. The twenty-four major PL-eligible 

products look more like the sample of adjacent non-FL-eligible products 

than like the sample of lPL-cligible products. Bill this result is less dis-

The indistinguishability is unfortunate ili that it precludes assignment of "la ine." 
Under the strong version of Case I1I, the entire loss is the responsibility of the United 
States; under Case V, Colombian authorities share the responsibility. 
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ttirbing once one recognizes that there is something special about these 

major imports. First of all, the very fact that imports in these classifica­

tions arc large suggests that their licensing is typicatlly generous relative 

to the C(olombian demand for such iliiports---aboIt one-half of these major 

imports are cnlpital goods, which have always been licensed liberally. If, 

indeed, there is little cx'ess dhemaid (i.e., beyond traditional licenses), 

any increased generosity in approving applications for varieties from the 

U nited states will resut iln few increased imports friom the United States, 

and the critical variable for these products will not rise imtich above zero. 

A second possible explanation of the findings fro illtthird sample lies 

with thel( power of importers. Since these are ltajor imports (and appear to 

be largely purchasecd by a few firms), the private costs imposed by variety 

distortion are large. '1To the extent that these importers have greater 

ability to bring pressure oil the licensing atthoritics and the benefits to 

thelul of sticcessfully prcvel'ting variety distortion are greater, the actual 

results become probable. IFor maijor imports, despite Incomex's desire to 

altileilt tilelicenses only ofuvarictics froll the United States, tile excess 

demand for such varictics may have been smlall anclor the pressures put 

on themi may have forccd a liberalization of other licenses as well. As for 

the latter, to tihe extent that tiittied forcign exchatge is increasingly 

available over timle, Ilicolex may be able to atgmet t thet rest-of-world 

liccnses for stme products (such as these llmaJor imports) without having to 

redluce rest-of-world licenses elsewhere in the import spectrum. 

Illshort, the statistical evidence is suggestive of, and consistent with, 

the hypothesis that (for ininor imports at least) the Colombian import­

licensing agency distorted importers' choices toward United States 

varieties along the lines of Case V or the "strong version" of Case III. 
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VI. THE COST OF TYING 

As was seen earlier, thc cost to Colombia of a PL rcstricted by source 

tying and limited product eligibility can be divided into two components, 

thc costs clue to the allocative distortions between eligible and noneligible 

products (i.e., the product-distortion cost) and the costs clue to the alloca­

tive distortions between the varieties of the United States and the rest of 

the world within particular products (i.e., the variety-distortion cost). In 

this section we again neglect the first of these costs and seek a rough estimate 

of the varicty-distortion cost. Because of this neglect of the floduict-dis­

tortion cost-necessary because we have no estimates of the (degree of 

substitutability among products (front a welfare viewpoint)--we may 

focus, on a priuct-by-prodict basis, on the costs to Colombia of thew 

distortion away from the optimal variety ratioI Q,,/Q, to the actial, silb­

optinial ratio, Q"/Q".. \Ve further assume that the observed purchase of 

rest-of-world varieties for each product, wleicher eligible or not for PIW 

use, is equal to what would have been prclasel in the absence of the PL 

In symbols, wre assuimi Qii= Q') for each product. This is consistent with 

the "strong version" of Case III and with Cases IV and V, biu not wi th 

the other cases. To the extent that Q(t Z Q0 as a result of the PI,, the 
cost is biased, hi t silncc " PirQA 

resulting estimate of the variety-distortiol ir 

must equal for total of all (if additionality isI
i
,',.,rQ( the products 

to be offset elsewhere. Toenforced), any bias for one produlct will tend 

the extent that Colombia iiianagecd to evade some part of the additioiality 

pressures (i.e., 0 < z < 1), then the iieasurc of the excess cost is only that 

of the tying actually achieved. 
We are now in a position to define more exactly th' variety-distortion 

cost. This cost, for a partictlar product, is the fraction of Colonbia's Pl. 

expenditire oilthat prodict which (ohmia voilid not have ieeded to 

make, and still be just as well-off, if it had not been forced to make the 

entire expenditutre on the Variety from the United States. This cost, and 

tilencans of ineasurin it, can he more clearly seen with the aid of Figure 

3. The quantities (for the ith product) purchased from the United States 

(Q,) and fron the rest of the world (QT) are represented onithe vertical 

and horizoc tal axes, respectively. The superscripts carry the following 

I Throughout this section, the i subscript is omitted but implied. 
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FIGURE 3 
VARIETY-DISTORTION COST 
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Method of calculation of variety-distortion cost: 
0 ) yield point1. Observed band estimated optimal ratio (OC,/Q a. 

2. Budget constraint through band estimated optimal ratio yield point c. 
3. Estimated 	parameters of welfare function and byield point d 
4. Voriety-distortion cost=cd/oc. 

meanings: 

QO,Qo 	 the quantities purchased before, or in the absence of, the PL (i.e., 
0 for optimal). 

Q A,QA 	 the quantities actually purchased (i.e., A for actual). Since we 
assume no change in the rest-of-world purchase following the PL,
Q= Q0. 

Q, Q the quantitics that would have been purchased if the same total 
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expenditure (i.e., pre-PL plus PL) were to have been made with no 

tying of the PL (i.e., N for no tying). 

QN, QR 	 the quantities that would have been necessary at the optimal 

variety ratio to make Colombia equally well-off as with the actual 

purchases Q and Q (i.e., F for cqually well-off). 

From our assumption of a honiothetic welfare function (for varieties of a 

it follows2 that (Q,,/Q) (QE/QE) = (Q,,/Qr); thisparticular good), 


ray from the origin is drawn. MoreovCr, if hlere is a variety distortion, the
 

actual variety ratio (Q'/Q't ) will I)e above the optimal; this ray is also
 

drawn, steeper than the optitiuai variety ratio. 

The intersection of the bdget line through point a (with slope -l'r/P,) 

with the optimal variety-ratio (with slope Q,'/Q(') ray front the origill 

indicates the original (i.e., pre-Pl,) ptirchase pattern Qu ant .Q(' is 

observed, since we assume it is equal to the actual rest-of-world pturchase 

= Q 0);aind Q0, while not observed, can be calculated from outr(i.e., Q" 
estiniate of the optimal variety ratio : and the observed Q (= Q.\). Thus 

point a in Figtire 3 can be located. Point h is also readily located, being the 

actually purchased (ini 1967 or 1968) q(iantiti's (Q' alnd Q;t). )rawing 

intersection of thisthe bttdget line through i)oiilt b yields point c, the 

budget line with tile optimal variety-ratio ray. The quantities at point c, 

QNI and Q', rc)rescnt the (Ilantitics of each varicty Colmbia woul have 

onchosen to purchase if it had spent the same total aiouint the product 

as at point b and if its cho)ice concerning varieties had not been restricted. 
4 

knowlclc of the shape of the iso-welfare curve ( j1'*)Finally, with 

passing through point b, we can ftind its ite(rsectiin at )oint d with the 

and Q', rcpreseltoptinial variety-ratio ray; the quattities at point d, Q1 
would have needed, with thetile quantities of (.actvariety that (olombia 

a at p)oit 1,optilmal variety ratio, to achieve )osition equally well-off as 
is yieldedthe actial (uliatity position. Since tile (CES) welfare shape 

pointby the statistical ,stiimiatCS of the relatio)n between Q,,/Q and I',/, 

d can in fact be estimated. Tlhus, the varicty-distortin cost, as a fraction 

of the total PL,expenditure oin this prodict, is seen to bc the distance, cd, 

divided by the distance, ac. In other words, Cohombia would have been 

just as well off with aii untied, optimally allocatcd PL only ad/ac as large as 

the actual PL used on this produlct. For any given product, this cost (i.e., 

cd/ac) can now be estiimated." 

For the given 1967 or 1968 price ratio (1'/P,).
 
Based on data of earlier years (i.e., 1955--64) and 1967 or 1968 prices.
 
The letd of welfare is irrelevant.
 
See Appendix 11for the precise formula and its derivatioki.
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Befoi c this, however, one last problem must be treated. It will be recalled 

that, in Section V, for a great many products, tile estimated optimnal 1967 

(or 1968) variety ratio (Q,,/Q") exceeded the actual ratio (Q,"/Q,,). In 

that Section, this fact "mercly"' reduced confidence in our procedtres and 

results; here, however, it nega teS the very conCC)t of the variety-distortion 

cost. Negative "costs" simply have n) itleaIling in 0111' present context. 

Tlhls, wc do not calculate a variety-distortion cost whenever Q(2/(' > 

Q /Q;'I but simply note that it is '"negativc'' (or, more correctly, meaning­

less). As a resilt, means of the costs cannot be calculated for the various 

sail)l1cs. For variety-distortion costs, thercfore, mccliatus are reported. 

The distributions of tlie varicty-cdistortion costs arc given in Table 6, 

fi(th( three samlJ)his, for the two years (1967 and 1968), and for each of 

tIc two rcgressi(in alroaclics. Since these are simply variation of the 

carllicI I .I/a, calculations, the results are qualitatively similar. For 

1967 the nedians of the distribltions uf varicty-distortion costs indicate 

that no gencral variety distortion occurred in the sample of adjacent 

oul- l'l -cligil)le products or1the samphl of uajor lPL-eligible products. 

Fur the salulhe of l'l-cligille prodiucts, however, a umedian cost of 10 to 

15 pri, cclit is indicated. For 1968, the median varicty-distortion cost of 

the saulpe of ll,-cligibIh products rose to 3(0 to 35 per cent; even for the 

samlple (f iaJor l'l.-cligible piroducts, a cost (If around 10 per cent 

aplpearcd; blut the uiedials contiuue to imply that no variety-distortion 

cost call bc attriblted to the Iuui-Pl-e(igil)le protducts. These results 

Supl)ort the historical, ihstitutional evidence of Section Il1that the force 

(If additiliiality applied toColombuhia worscud between 1967 and 1968. 

The c(lial \,ariety-distortioti costs o' the samille "positive list" goods 

more thuin dlllcd ill1968 over 1967, aund the 1968 s(luecze began to 

caute variety distortioun cc four the illiaJon "positive list" goods. 

It cauniit be toio stroligly euiluhasized that thcse rcsults should not be 

consid(er(d as olh more than suggestive. Even for the "bu'st constrained" 

'stimlatso'(i the 1968 I'l.-eligible )r(ducts sailple (where th( mledian cost 

is35.7 r cent), for alir()xiuawly (i.-tllird of thel( products no variety­

dlistortion) cost is foun111d and fr another third, costs abtv)e 61) pir cent are 

('stllated. Such high sauple' variances illeall that, ceven if significance 

Itsts wcre warranted ;uu l)()ssiblh, onc might not lie able to reject con­

lide.tly the ull othypotlisis of zero mcudians for all samples. 

.\.vertliehess, there rcmaiu the "point estimatcs" oif variety-distortion 

costs above t) pcr cent in 1967 (for at least thelminor "positive list" 

pro(Iducts) and ranging into the 30 per cent region :n 1968. Let ts look 

again at what such 10 to 30 per cent estimates of costs imply: if Colombia 
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TABLE 6 

DISTRIBUTION OF VARIETY-DISTORTION COSTS 

Fariet-v-DistortionCosts 

No. of 
Sample Year Observations Negative 0 to 30% 30 to 60% Above 60% Mfedian Percentage 

1. PL-eligibleproducts: 
Free estimate 1967 29 9 10 3 7 16.4 

1968 27 9 4 7 7 30.8 
Best constrained estimate 1967 63 27 14 8 14 9.5 

1968 59 20 7 14 18 35.7 
2. Adjacent non-PL-eligible 

products: 
Free estimate 1967 19 12 2 2 3 Negative 

1968 16 8 5 1 2 Negative 

Best constrained estimate 1967 41 19 10 6 6 3.8 
1968 37 16 9 7 5 4.6 

3. Major PL-eligibleproducts: 
Free estimate 1967 9 4 4 0 1 0.0& 

1968 9 2 4 1 2 11.4 
Best constrained estimate 1967 24 12 5 4 3 Negative 

1968 24 10 5 3 6 8.2 

Median is positive but less than 0.05 per cent. 



had been able to spend tile 1967 or 1968 PL on an optimal variety ratio 
within each category of goods, even without any ability to reallocate the 
PL differently among goods, it would have ben just as well-off with 
10 to 30 per cent fewer dollars of PL. The costs of any distortions cue to 
inefficient allocations of foreign exchange between goods would have to be 
added to this 10 to 30 per cent to arrive at a !otal distortion cost. 

A nun who was searching for enlightenment made a statue of Buddha and 
covered it with gold leaf. Vherever she went she carried this golden Buddha 
with her. 

Years passed and, still carrying her Budd ha, the min came to live in a sinall 
temple in a country where there were many Buddhas, each one with its own 
particular shrine. 

The nun wished to burn incense before her golden Buddha. Not liking the 
idea of the perfume straying to the others, she devised a funnel through which 
the smoke would ascend only to her statue. This blackened the nose of the 
golden Buddha, making it especially ugly. 

101 Zen Stories, No. 49 
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APPENDIX A: SAMPLES, DATA, AND REGRESSIONS 

After 1964 Colombian imports were classified according to the Brussels 

(eight-digit) tariff ntomenclature (BTN, or in Colomibia, NABALALC). 

According to this classification, Colombia actually imported (in 1967) 

nearly 3,000 different "products," of which about 1,000 were on the list of 

commodities eligible for lprrchlasc inder the Programit Loan (PL) front 

the United States. It was decided not to work with the entire list of 1,000 

actually imported l'L-eligil)le coimtodities but rather with a random 

sample of these; al)proximately I out of every 5.5 P'l-cligible commodities 

was selected (i.e., each product had a .18 probability of being selected). 

This yielded 180 products (as classified by the BTN, at the eight-digit 

level). 
Unfortunately, the randor character of the sample ends at this point. 

Before Colombia switceld to the Brrissels tariff classification, in accordance 

with a decision by the AlAIC.( countries, it had used the very different 

(six-digit) Standard International Trade Classification (SITC or, in 

Colombia, CUCI). Since, in order to estimate tihr optimal 1967 or 1968 
ratio of varieties of the good (i.'., Q,/Q(), impirt (ata befotre 1965 are 

used, products had to,be traced frm te BTN to the SIT(: classification. 

For somie products this was hrrcilcss, fur so r it was clearly defined, and 

for the remraindcr there wer ro'blrI'ts of omrfllap))ittg classifications.t 

The rule applied was that whenever a single SIT(: classification coild be 

traced clsely to an eight-digit BIN classificatior, te llprduct was retained 

in the samrple. "(C:Vsuly" was defirred as follows. Wlhen a relevant eight­

digit BTN classilication ctmrrrised two or mlrore SIT( classifications, a 

one-to-one ulappirtg bewen tire BTN and a single SITC classification 

was considered to have b t achievcd if 90 per cent of tre 1964 imports 

(of all tile rclhvilitt S1'1"( grml!Is) fell in a sinrgle SIT( class. \VhWhla single 

SITC classilicartion co ripriscd two or more eight-digit Brussels classifica­

tions, a orrr-to-or iltlappin, rt."betwei i a single BIN and tlhe SITC classi­

fication was to have bcn achievcd if 91) of theconsidered r per cent 1967 

imports (of all the relevant Brussels groups) fell in a single eight-digit 

Brussels class. 
A seccnd problem forced the elimination of further products fromrr the 

sample. Whenever there were zero imports front the United States or 

For a general discussion of the comparability of SITC and BTN, see The Develop­

ment of a Uniform Tariff Nomenclature (Vashington: U.S. Tariff Commission, 1968). 

40 



from the rest of the world in a particular year, it was of course impossible 
to calculate unit values. Accordingly, whenevcr, for the 180 (originally 
selected) Pl-cligible commodi ties, imports friom thl, United States or from 
the rest of ther world were zero in 1967, the piroct Ct wa;,s discarded. 2 

Finally, since historical import data were n fw statistical estimates of,eeded 

tite degre' of' sIbstitilta ility between va'iettits of guoods, prodticts were
 
eliiinated froll the sllmll~le whetniever there were not four1l"
usable observa­
tions over the period, 1955--64. By a usable observation islil t simply
 

that imol)ts wt'I ion-zero for both the United States and tile
rest of the
 
world illa pa;rticullr ya'. :
 

)nce the' inability to tract products throuigh tihchallge-over illtariff
 
classification andllthe probitills of' 100 or ) per c'lit imports of Ulitecd 
States varieties (ill 1967 or in too iany yeas's over 1955 64) were con­
siderced, there rcilitiiied a sample of' 63 Pl'-cligiblh products.1 Thus the 
salmple of -ll.-ligible produlcts'' discussed in dhc present stldy consists of 
63 of tht roughly 1,()0 PL-cligible coumodities. Thesc 63 are clearly a 
lionrilitldoiii salliple of tht original ralldom salm)le of 180 PL-cligiblc 

cOlhllil1di tics.:, 
For purposes of Colmpal'ison, at samlple of commodities that were not 

eligibh for tlnder theutse- PL, was also needced. Since PL-eligible (i.e.,
 
'(lositiv'e list") products are t'Certainly not atrandom sample of all inter­

miediate an(I cal ital goods, we dercided not to attetmpt a r;indholl sample of 
1) l-'l-cligible prodcts; such a ra dom sa Iilewotld have inclucltd 
olmlay goodls whos' historical pricv ;il lnatiolial sha're patterns, as well as 
(Colomibian licensing priolities, had changed quite differently over the 
l.iiid l'lP-ligible prodicts. \V preferred to exalilne colllp)la lc 
lion I'l.-i'ligibhe coliloodities that is, goods not eligibh' but as simiilar its 
laissildh' to goods that were eligible. Since tl' l'l-eliibllc products were 
closcly lIllch.d ini palticilar tarliff-classification regions, itwas not always 
,asy t) find siiilar lion Pl-eligible products. Accordingly a random 
s alimpIr of' tIh' sapIple of' 63 l'l-elitibleh conlmoditics wa's chosen; for 
atclh lIl-eli6be commodities we located theof the 41 il tile s5bsaml)le, 

l'arest l1l Pl3 -cligiblh co olldllity ilnther tariff cllassifications (which
 

2 For thr'1968 sa eis, 'iiht 0r' products hlad to be discardvld for thisreason. 
I Wi'i' it pourl dit;t wt're dittI'I i y I t ssiijied ill som of the earlier years of the 

"65 04 p'ri ,d,itwas sohieltis impossitbhr to trace imports in those years. In such 
tsv.)c(ils(s, ot tsrovithe'sri was trtt d'as if it contai ned z'ro United States (or rest-of­

w..rld ) ilmiports. 
For 190,7. Tlhe"salmple consists of 59 prgducts ill 1968. 
Morrover, itisrot ,asy to guess the net direction of any bias the various ejections 

lil have au'lS('( . 
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could be closely traced through the SITC-BTN tariff change and which 

filfilled the requirements of nonzero imports from both thc United States 

and tile rest of the world in 1967 and in at least four years over 1955-64). 

These 41 products Coll)rise the sanple of "adjacent non-PL-cligible 

products" discussed in tile body of tile papcr.' 

Finally, since there were indications that the Pl, affected major imports 

was dccidcd to draw another nonrandomidifferctly from milinl)r imports, it 

sample of the important imports into Colombia that were eligible for PL 

use. All Pl-cligible commioodities of which Colombian imports (classified 

by the eight-digit BTN) totaled oV(r 5(10,0(00 U.S. dollars (in 1967, friom 

everywhere in the world) were ilnclidcd iin this sample initially. Again, 

those products wme eliminated for which it was imp)ssil)le to trace 

through thl change' in tariff cllssifications, for which there were zero 
immports frollI the IUited States or the rest of the world in 1967, or for 

observations over tilewhich tlerc werc fewer thin fo ,ii sIIch oill-ze r(o 

period 1955-64. This left a third sauple of 24 products, referred to in the 
7 

body of the pap.l as tlc sani)Ic of ", 1lnaji)r l'L-ehigiblC products.'' 

For each of the products in till three saiples, the (Iluantity and value 

(and hence unit vall) of imports from the United States and fron, the rest 

of the \world were traced for each of tille years 1955 through 1964 and for 

1967 and 1968. These da ta were found, for 1955-64, in the annual volum es 
5 for 1967 and 1968, ill tipliblishicdof zinuario dt Comcrcio Exterior and, 

printouts. 

The first step ill tlie statistical work was to fit equation (24) for each 

of the 121 (Pl.-eligible and non lI.-eligibleh) products. The distributions of 

the coefficients of the" rclativc-pricc tell (i.e., (If In P,,/Pj,) and of the ti iie­

trend (i.e., of T) are shown iin 'adlcs A-I and A-2. Thrce-foturths ofi the 

estimated vahos of u, (= -a,-) have tIll exlectCd sign, and only 3 per ceit 
of th e sti iiia tes fiavn' a iificamit (at 11 per cent coiifidencc) incl-lrcct 

sign. The importanc' of including ia trlnd terii is shown by IIh fact that 

one-third of the trnid coefficients are sig nificant (and th' secular decline 

over 1955-64 in the Unitd Stjtes share is shlown, at the micrlo level, by 

the fact that two-thirds of till' treid cl leficielnts are negative). 

Incidentally, these results ar(' paradoIxical in thei imlplications about 

how the Uni ted Staws selected t (i.e., positive list) products.lie hllI.-cligibhl 

Pr'sumably, ific prime can(didates fm'om the U.S. Gove'mncmnt view would 

6For 1967. 'Tesample consists of 37 products ill 1968. 

Seven of the products ill this sample are also present in the "PI.-cligible products" 
sample. No products were lost from this third sample ill 1968. 

(Bogoti: Departamnento Administrativo Nacional de Estadfstica.) 
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TABLE A-I 

DISTRIBUTION OF RELATIVE PRICE COEFFICIENTS (ai 2 ) 

ai 2 < 0 	 ai2 > 0 

Significant Not Not Stinificant 
Sample at 10% Sgnificant Significant at 10% 

1. PL-eligible products 20 26 16 1 
2. 	Adjacent non-PL-eligible 

products 15 16 8 2 
3. Major PL-eligible 

productsa 	 9(6) 10(8) 4(2) 1(1) 
Total 41 50 26 4 

Quartile Statistics: 	Q, = -2.0176
 
Q2 = -1.0934
 
Q3 = +0.0008
 

&Figures in parentheses exclude the seven products that are also included in the 
sample of PL-eligible products. 

. TABLE A-2 

DISTRIIBUTION OF TIlE TREND COEFFICIENTS (ait) 

ai, 	< 0 ail > 0 

Significant Not Not Significant 
Sample at 10% S'iJicant Sinificant at 10% 

1. PL-cligible products 20 22 20 1 
2. 	Adjacent non-PL-eligible 9 17 9 6 

products 
3. 	Major PI.-eligiblc 

products-	 7(4) 10(9) 6(3) 1(1) 
Total 33 48 32 8 

Quartile Statistics: Q, = -. 2604 

Q2 = -. 0795 
(Q3= +.0780 

a Figures in parentheses exclude the seven products that are also included in the 
sample of PI.-eligible products. 
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TABLE A-3 

COMPARISONS OF PL-ELIGIBLF AND NON-PL-ELIGIILE PRODUCTS 

(in per cent) 

PL-Eligible Non-PL-Eligible 
Products Products 

Elasticity of substitution greater than I 
(ai2 < - 1) 50 54 

Trend negative (ail < 0) 69 63 
(Pi./Pi,) higher in 1964 than in 1955a 51 44 

a Or for the nearest year to 1964 or 1955 for which data were available. 

be those goods (1) with secular trends away from the United States 

varieties, (2) with high substitutability among varieties, and (3) with 
rising (over 1955-64) United States prices relative to third-country 

varieties. But Table A-3 shows little distinction between the PL-eligible 
products and the non-PL-eligible proclucts in any of these respects. 

Partly, this should reduce the confidence with which we may view the 
regressions, btut chiefly it suggests that the criteria tsed by the United 
States in its positive list negotiations were less subtle and more static than 
the above considerations imply. 

Considering that these regressions use three of the (fron four to ten) 

observations available for each product, the results are quite satisfactory. 
Nevertheless, we are left with estimates of the elasticity with respect to 

relative prices that are of incorrect sign for 30 products and are not 
significantly different from zero at a 10 per cent confidence level (although 

of correct sign) for another 50. Accordingly, it was decided to fit ftirther 
regressions in which the relative-price coeflicient (i.e., ,ior -a,.,)was 
constrained a priori to its theoretically expected ballpark. These "con­

strained" regressions were made for values of 0"equal to /1., 1, and 2, the 
data being left the job only of determining the constant term (ao) and the 

trend coefficient (ail). The "best constrained" regression is considered 

to be the one of these three for which the standard error of estimate is 

smallest. 

44
 



APPENDIX B: THE FORMULA FOR
 
VARIETY-DISTORTION COST
 

Colombia's actual expenditure on a particular product that is eligible 
for PL use is' 

(B-1) pUQ + p 

while the amount it would have spent in the absence of PL expenditure 
on the product is 

(B-2) P.Qo + PQO. 

Finally, the amount it would need to spend on the product to be as well-off 
as with its actual PL expenditure, were its expenditure on this product in 
no way restricted as to composition with respect to variety, is 

(B-3) PUQI" + I'rQPQ 

The variety-distortion cost is the fraction of the actual PL (spent on this 
product) that Colombia would not have needed (to be equally well-off) 
were it not subject to variety-distorting restrictions. In symbols, the 
variety-distortion cost (VI)C) is given by 

P(2 QOI) + Pr(
(B-4) I'DC = . - Q_. 

_ QO) + p(Q- QO) 

By use of the iso-expenditure budget lines and proportional triangles in
 
Figure 3 of the text, (B-4) is seen to be equal to
 

QN - QE: 
(B-5) VDC = .. ... 

In equation (B-5), neither QN nor Q : is observable, 2 but each can be 
expressed in terms of observable and estimated quantities. First, the regres­
sion estitates of the relatiom of variety ratio to time and prices' is used to 
estimate the optiual 1967 (or 1968) varicty ratio (i.e., inserting the 1967 
or 1968 values of ' and I,,/Pr). Let ts write this optimal variety-ratio 
(Q'/Qr() as qo, the actual variety ratio (Q,/Qt) as qA, and the 1967 (or 

For definitions of symbols, see text, Section VI. 
2 Q)o is, because we assume Qa = Q", and actual 1967 (or 1968) import volumes are 

r r 
observed. 

See equation (24) and Appendix A. 
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1968) price ratio (P,,/P,) as p. Since the total actual expenditure on the 

product is the same, by definition, as the expenditure at (Qu, Qr), 4 we 

can derive 
+1
 

(B-6) 	 QO ,qo + 1 
Q'ropqo +l 

QN ipq.t 

Also by definition, the velfare of the actual expenditure pattern is equal to 

that at (QUF, Q ").Thus, fron the assunied CES welfare finction (equation 

[17], omitting the i subscripts), 

-(B-7) (a(Qa) + (1 - a)(Q) (a(Q')- + (1 - a)(Q))-)-; 

or, simplifying, 
(B.8) 	 a(q~t- + (1 -a) 

+ a)(B8 0 \a(q,,)-o( -

Substituting (B-6) and (B-8) into (B-5) yields the following expression 

for the variety distortion cost: 
/,a(qt)-0 + (1 - ,) ­

(1 + pqo) \a(qoy)_ + (1 -a 
(I + pqat) ­

qo)
VDC =p(a(B-9) 	 p (q.,- qo) 

All the variables in (B-9) are known or estimated. The 	regression yields 
and p, and inser­estimates of a and 0, the 1967 (or 1968) data include q., 


tion of the 1967 (or 1968) value of p in the variety-ratio regression yields
 

an estimate of qo. 

I.e., at points b and c in Figure 3. 
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