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tams on exports and Ihome production, quantitative restrictions cpn trade, 
a variable to represent government pi’ocurement regulations, and ,a fac5lity 
for ,making the volume of trade i::xogenous. The model can be solved under 
a variety of assumptions about exchange regimes, inchndirtgY in a&Won to 
fixed and flexible exchange rates, the possibility of pegging to a basket of 
currencies and the use of import licensing. And finallgr, we include a 
chaiacterization of labor mark& in which wages can be either exogen- 
ous or endogenous at the count,w or industry level. 

The complete model, though without functional forms, i.s presented as 
~uations 14’7 in Table 1. Functional forms appear in the Appendix and 
wiil be explained be 

The model includes m countries, i = 1,. . . , m, p,roducing ant trading n 
go&s, j = I,..., n, and producing an additional (n’ - n) n&tradable 
go&, j= p1’ -iI- l,..,, n’, A distinguishing characteristic of lour model, 
however, is that both producers and consumers distinguish, within 
trad&bIe industries, between home goods, which are produced and used 
domesGcally, and those that are either exported or import.e~:l. 

Thus, vvithin ea& cotmtry and tradable indus*q, producers ZG sepa- 
rated into a home sector and an export sector. Each has its own supply 
Cmctisn, reflecting certain fixed factors of production that cannot easily be 
transferred between tie sectors. This nontransferability may r~su& from 
locational uirexnents or from the need tO tailor products to natioxial 
markets, thou@ these features are not explicit in our model. 

Demanders, too, differentiate between home-produced and imported 
products of a given tradable industry. Consumers, as well as pr*oducers 
v&o demand intermediate inputs, are assumed to regard home-produced 
and imported goods as imperfect substitutes, but imports from various 
foreign countries a~ perfect substip&& Thus, demands for imports and 
home-produced goods are separate, but depend on the prices of both. 

Three separate prices obtain in each country, i, for each ,tradable 
industry, j = I, . . . ) n. First, a home price,&, is paid b~f users and received 
by producers in the home sector: It is determined by the equality lobf hotne- 
sector supply and demand in equation 8. The second and third prices are 
those received for exports,&, :md those paid for imports,&! API countries 
face a common world price, J$?$ in each tradable industry, and it is 

‘ideally. we would like imports from dif%~nt countries to be imperfect substitutes as wek 
However, data limitations and f&e difkuity of solving a more general ma&l prevented this. 

4Ac~ully, if the tax on home produc%icsn f I -.- 0, is rrot zero, producers receive only !$I: 
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Table 1: ESquations of the Mode1 
-- -_- 

Country System Equatiions 
-__I- --- 

a-- 
Supply functions of products for Ed, inrt 

i= 1,..*,m, I== f ,..., J+k 

Market equilibrilc 31 &for home goods 

sy -= D!j, u’ z 1 9**-, m, j== l,..., n’. 

T’ar&‘a Eq uivalents 

To rehct quantitative restrictioq$,: 

(33) 

(7) 



To refiect import licensing: 

To detiermine exogenous imports: 

D&f:= AD& i = 1 3..‘3 m, j= 1,...,n. 

Export tax equhuleats 

To retlect quiWitative restictions: 

~~=~~~(t$,S~,Q#), i= I,... 9m, j== 1, 

To determine exogenous exports: 

q S sJ.0 l - 
1J 9 I- I 9.9.9 m, j= 1,...,n. 

Demlmnd for labor by industry” 

Tradablp z: 

l __ z -- 1 ).... 9 m, j==lb..‘)fl. 

Wntradables: 

w .=w 9 
v I9 

i = 
1 9*'*7 m, j= 19...,n’. 

Country-wide labor raarket: 
tt’ 

PC) 

Wa) 

Wd 

j*xD~~ 

c !i a sp9 f”\i = Wik i -. l,..., )ttr j#k.-ia l,..., n’, 

Industry labor rnarker: 

% = $9, j zz 1 9-e-9 m, j= l,...& 

Net exports 

+:S$-l$! i== l,...,m, j== l,..., n. 

World System Epuratims 

Market equilibrium for traded goods 



Table 1: Cat. 
-a *- 

Flexible tlrtsle: 
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Table 1: ConL 

Shift parameter representing govemillcnt procurenent in illdustry j in 
country A!. 

Exogenous component c.4 exF&iture in country J. 

Exogenous exchange rate. 

Exogenous capital inflow in ~~na;ry i. 

Shift parameter for quantitative restrictions on exports and impor&s, 
respectively, in industry j in country i. 

Imports and exports, respectively, of industryj in ~country i, if exogenous. 

Countzz i and industry j supplies of labor. 

Weight used in pegging currency of c:ounm i to %ikat of country,‘. 
-.~~ 

Q Squ;nre brat kets indicate variables which appear only with C~obbJ~ougIas specification of 
technology. 

determined in a world market to be described below- Export and import 
prices are obtained ticmn this in equations 5 aId 4 by using exchange rates, 
4, and export tax and tarifI+~uiv;alent vari~~bles to be explained below. 

Equations I-4, then, present supply and demand functions in terms of 
these prices, plus wages, expenditure levels, and various exogenous shift 
parameters. Supplies depend on aA home and import prices, and demands 
depend on all supplies, both to reflrzct the use of inte rmediate inputs to 
production. 

All itax and tariff revenue is assumed to be redistributed to consumers 
and spent Thus, expenditure is given in equation 7 as this revenue plus an 
exogenous component. With this formukation we avoid a more detailed 
c&aractgrization of macroeconomic +sues by makinEr, effective expendi- 
ture exogenous. 

The remaining equations for each country, 9-13, dc:termi.ne tariff and 
r3xpoft-.t~ax equivalents, Labor demands &and wagers, and ne:t expo.rts. The 
r’irst of *&esc include several cases that will be expltined beiow. There are 
also three different assumptions ma& about I&or markiets, but these 
should be self-e.xplanatcrry from thle table. Net expol%s ‘I‘~ each industry are 
just the diflmence between export supplies and import demands, and it is 
these that feed into the worid-s ystem equationas, f 4-l 7, whJ::e world 
prices and exchange rates, if ffexiible, are determined. 

Focllsing on the worMsystem equ.ations, note first That equilibrium in 
world markets for traded goods is required in equation 14, where the sum 



of these ~M:J:. exports plus net supply fror;n the rest of the worPd is set equal 
to zero. This determines world prices,#‘. Next, the values of net exports 
we added .over: hdustries to form each country’s b&Ice of trade in 
equation 15. Rest-of-world net supply in each industry is determined in 
equrraion kd. as; a simple and rather ad hoc function of world pr2~s and 
exchange rates. 

Finally,, the exchange rates are determined in equations 17, with 
separ@ Izases for fixed and Iflexible exchange-rate regimes. For any 
country with a pegged exchange rate, equation 17a sets it equa’r to an 
‘Lnd;c;x of other-country rates. Depending on the weights in this index, the 
peg may either be to a bask& of currencies or ?o a particular currency. For 
any country with a flexible exchange rate, on the ofie;r hand, 17b 
determines it by the requirement that its balance of trade plus an 
exogenous capital. inflow be equal t33r zero. 

Only m - 1 markets need to be cleared explicitly, due to ‘?&&as Law.’ 
However, to determine absolute: prices and ex.change rat QJQ: ,nust then 
specim a numeraire. Th.& is done in the last of equatiol:s t rl is), where we 
fix the exchange rate of colmtI)r m. 

Since exogenous capital flows are specified in units of 4&e numeraire, 
$he selection of pit is not trivial. In applying the mcdel, we lwve chosen the 
United States dollar as the numeraire, which means th& tix c!ollar values 
of capital flows are assumed to be c0nsrant. 

We derived explicit supply and demand functions from utility and 
profit-maximiza&ion of consumers and firmsp assaning explicir utility and 
production firnctions. Details of these derivations are *contained in a 
working paper, which can be consultc.:d (Deardorf!’ et al. 1976). Here we 
merely report the assumptions that were made and list the results in the 
Appendix. 

Since both producers and I,(:Bnsumers demand got.&, and since each 
tradable industry has both irnkxte& and home-produced goods available, 
we first characterized the choice between the two. This was done, for each 
induslq, with fk:tions that aggi*egate the services of hozzt: and imported 
goods. These then enter as aqqmrents i-1 both utility 2nd production 
functions. To permit choice of ttle degree of’ substitution between home 

Y 

5 For consistency we specify the *;os.a I vduc;: of res&.of-wo;ld net sup@ies as equal to the 
sum of exogenous, capital inflow?. It then follows from eqz:ations l4J 7 th It S,: + $* = 0. 
This means, as Walrus’ Law would suggest, that equilibrium in ad1 but the vzth currency 
market implies equilibrium in it as well. 
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and imported goods, these aggregation fWtior~ were specified as 
Constant Elasticity of Substitution (CES) fimctians. The substitution 

elasticities for each industry were then inferred from published ecozlomb 
tric estimates of import-demand elasticities! 

To obtain consumer demand f&tions, we wed a CobbDouglas utility 
fhaion. Its arguments were nontradable consumption levels plus these 
aggregates of bne and imported trad 
utility fatnction for a given level: of expenditure, we 
demand functions for each indus 

It will be G..i;)%ed that the dem depend only on expenditure and on 
home and irniq? prices of the own industry. Prices ftorn other industries 
do not appear, s nce Cobb- glas utility forces c oss elasticities of 
demand to be zero. 

For firms, we assumed prodution firnctions whose arguments wee 
again these home-import aggregates for each industry plus an aggregate 
of primary factors as well. The aggregate fiurction for primary factor 
(labor and capital) was also specified as CES.’ These aggregates wen; 
related by fixed coeiicients in the primary version of the model, though we 
have also used a Cobb-Douglas technology, which permits more substitu- 
tion among the inputs. The model can accommodate different input- 
output data for each countiy. However, we have so far been unable to 
gather and process that much data. Instead, we have us& tables for only 
the United States and Brazil for all of the industrialized and developing 
countries, respectively, in the model. 

By solving profit-maximization problems for firms, cn their produc- 
tion technologies and capital stocks, we! obtained sup1 functions for the 
sport C~dl home sectors, demand hnctions for home and imported 
intermeGtiate inputs, and demand functions for labor. Unlike consumer 
demand fbnctions, the firnl supply fbnctions depend on prices in all 
indus+tries, since all may pr‘ovide intermediate inputs. Also, while firm 
demand firnctions do not directly involve cross-price effects, they iia have 
such effects indirectly,, since the!r depend on sclpplies, which in turn 
depend on aU prices. 

Thb: main difference between the two specifications of technolo 

-. 

“These elasticities are swvcyed in Stem et RI. ( 1976). To infer cl sticjties of substitution 
from thege estimates, we first used our model to derive importdemand elasticities in terms elf 
substitution elasticities and megsurable parameters such as import sha s. The result was 
then solved for the substitution aksticities. Details are contained in Dear&M’ et al. ( 1976). 

‘Elasticities of substitution between capital labor we 
ChernicofT ( 197 1). Shares ol‘ \ alue added :! ts were obtained from the 
1972 U.S. input-ourput table nnci the 1970 



quantitative response of f~ports to 
inclu& a similar facility for h 
tax-equivalent variable, tfq, 

use this. 

The tatiff equivalent is defined as a wtbighte average af the l;omina’: 
taritr variable, #$, and a second implicit tariff variable, &‘$! that would 
reflect binding QRs for the entire industry. The wei 
fraction of the industry in w 
defined as one that would, in d equation, keep the 

equal to an exogenous value, sat0 
ndix, is a simple expression rel 

equivalent to the nom~ tiff and to the different 
and import demand. 



by merely making the fPactions 9jtjM and 68* nonzero in industries w&m 
this is appropriate. In addition, by using thh exogenous variables, fl and 
@, we have been le to analyze the effect of changing a QR, so long ;1s 
we know the volume of trade that is b&g released from a binding 
constraint. This is how we have treated the changes in agricuhural quotas 
in our analysis of the Tokyo Round. 

IMPORT LICBNSING 

A new feature of the mtiel that we felt necessary with the addition of 

developing countries is the atment of import licensing. 
countries have pegged exeh rates, but they are otien 
all of the imports that would be desired at that (or perhaps any) exchange 
rate and so resort to more direct regulation of import behavior. 

We have modeled this again through the tariff-equivaient variable, 
For cuuntries where Eicensing is in effect, we suppress equation 9a and 
assume instead that c? incorporates the shadow price of scarce foreign 
excjlange to a particular sector. The government is assumed to aitocate the 
foreign exchange that is earned from exports and capital i&lows among 
Lzporters in proportion to solme base levci of imports that is estabfi 
As z result, each sector’s imports depend on the total value of exports and 
ca@tal inflow as shown in the licensing function Li i of equation !)b. Wha% 
this specification does is to assure approximate balance-of-payments 
equilibrium even though thz exchange rate is pegged. 

Along with import licensing, we also m Jeled a subsidy to exports squal 
to the export sector’s payment of any tarSequivalent on imported inputs. 
This was done to prevent import. licensing from adversely affecting exports 
through its effect on input priGes. Essentially, we are saying that exporters 
are exempt from licensing when what they impoti will conttibute to 
production for export. 

REST-OF-WORLD NET SUPPLY 

With the addition of 16 developing countries to our 
importance of the sector representing the rest of the world i 
ingly reduced. In the past, we have experimentelI with sev 
specifying rest-of-world behavior, but for present purposes 
only one. 

We assume that rest-of-world exports in each indtstry re 
the world price with an elasticity, $, that is 
tries. Rest-of-world imports are assumed to 

import Iicensing and so are fixed at a constant fraction of the value of rest- 
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Argentina hrlexico 
Rrazil Portugal 
Chile Singapore 
Celombia South Korea 
Greece Spain 
Hong Kong TtiWZUl 

India Turkev 
Israel Y~g0&tia 

Our industry cla&kation is based upon the International Standard 
Industrid Classification 
norPmdables as folzows: 

(ISIC), and is ibroken down into &adabIes and 

ISIC Grvup 

35% 

355 
36A 

362 
3’71 
372 
381 
382 
383 
384 
38A 

Agriculture, hunting, forestry, & fishing 
Food, beverages, and tobacco , 

Textiles 
Wearing apparel, errc. footwear 
Leather & leather & fur products 
Footwear 
Wood produclt;s, exe fiamiture 
Fmritun: & fixtures, ext. metal 
Papr & paper products 
Printin& pul9ishiBg 
Industrials chemicals $3,5 B ); Other chemical products 

(352) 
Petroleum refineries j(353); liGr3c. prod. of petroleum 

& coal (354) 
Ftubb?r products 
Pottery, china & earthenware ( 36 11); Other non- 

metallic: min. prod. (369) 
Ghiss & glass products 
Imn & &el basic industries 
Ncnn-ferrous metal basic ind, 
Met&/ prcldlucts, e~c. machinery, etc. 
Machinery, eXl:c. electrical 
EIectric;..lf *machinery, apparatus, etc. 
Transport equipment 
PliEtiC pxxhic;:ts, .n.e.c. (356); Professiona! phs!tog:. 

gwds,, etc. I{: 383); Otller snzwiuf. industries (3910) 
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Mining and quarrying 
Electricity, gas, and water 
COEl&ilK%iOil 

Wholesale & retail trade, restaurants $t hotels 
Transport, stzxage, &; communication 
Finance, irnsurance, real estate, etc. 
Community, so&al’ & pers.:nal services 

Given appropriate datai for the akmve: count&s and industries: solution 
of the model shdl., in principle, be: sltr:tight&xward. By differentiating the 
equations of the model, we obtained a system of linear equations rejlating 
changes in all of the variables of the s,ystem. The coeffkients in each of 
these linear equations were evaluakd using the data and elasticity 
information we had collected. All that re:mained wzis to solve the system. 
Since the system was Binez . it coukd i.n p&cIyle be solved by any of a 
variety of means. 

I;1 fact, however, the size of the model made this Cifieult. With 34 
countries and 29 industries, what Iale hare repreFc&ed here as single 
equations each become a large number af separate eclu&iolras to be sal-4 XL 
Depending on how many of these equations were first eliminated by 
substitution, the nun&x Iof equatiorxs LB the model could ‘run tc several 
thousand. A system of this size strp,iins the .:apacity of even high-speed 
computers. And ivhile the number od’ cquatians can tie red.uced sukstan- 
tially by prior su.bstitutions, t&z s&stitutions themselves invMe a 
tremendous amount of compatation, ‘It was to avoid these difkulties that, 
in earlier aiplplicr-tices of the model, we introduced a number of approxi- 
mationls to reduce the amount of simultatneity in the system.‘* 

We have since been able to obtain t;xract solutions. To do so, we first 
devised several Fortran sL~routirnles that process large partitioned 
matrices in which many of th : partitiirxled blocks c:ontain only zeros, and 
which avoids costly but meaningless computations invulwin; these zeros. 
Second, we used a Fortran progra~~ll,rr~ir~g technique known as dynamk 

9 Tht=, requisite import and. export data used were obtained from United Nat ions eradz tapes 
for 1976. Information on output and employment was obtained dirwtly or otherwise 
estimated from the Uni ILed Nations, Yeawbsso lrz of Industrial Statistics, CKII) publications 
on nati,onal accounts ,a~ d labor statistics, ancl national statistical sources, 

‘“These apprwimaziions consisted prim ,ui Iy of using exogenous ta ,iff changes to 
approximate the cha‘ngl: in both expen&we ar:d the prices of intelmediat.: goods, and of 
ignoring dt-.mands for irite?=wdiate goods in 1 he ckmand fuwtions, at certs ,n stages of the 
solution. 



dimensioning to avulid wasting; computer-memory space on these empty 
blocks, even as the contents of;’ all blocks change during the ccI]urBe of the 
z;olution. And finally, we a,pplied Qese techniques fist to em& of tRe 5.4 
4~~M&izs separately, using only e:iuations 8-I J to solve f~rr their mlt 
expmts in terms of w&cl pricelri, exchange rates, anld exogenous variables, 
and then used equsiions 14-4 7 to complete the solution. The resu1tin.g 
cumputer program i!$ castly, but within reams. 

The conclusion of th,e Tokyo Round of Multilateral Trade Nlegotiations 
(MTN) marked the seventh round of multilateral reductions in trade 
ba~tiers that h,Bve been aiegotkted under GATT auspices sincc~ the end of 
World W;;r II. Tariffs on indzitrial products a ‘: to be reduced on average 
by a. quarter to a third of their post-Kennedy Rou~+d ( 1972) levels, with the 
reductions to be phased in., beginning in 1980, over a period of up to eight 
years. In addition, ztlnd perhall>s of even greater importance, a series of 
codes were negotiated covering a variety of NT&, including customs 
vaiuatioa government procurement., import-licfensihg procedures, sub- 
sidies and countervztiling duties, and product standards. A safeguards 
c&e designed to dezcl with market disruption due to sudden upsurges in 
imports was also d:!scussed. 113ut it was not agreed upon because the 
advanced countries {wanted authority to apply safeguards seltzctively by 
product aqd supplyilPlg country while uhe dzvcloping COUII~:~~~~ favored a 
global policy. Further, many Iexisting NT& were t:xempted altogether 
from the negotiatiom. These involved especidlv agricultural products and 
C6odstufl5, textiles arId wearing apjparel, footweir, iron and steel products, 
consumer e:lectronic products, and shipbuilding+ 

Since CCffs constitute an ex0g;enous vGi+iabfte in our model, we can use 
the model! to an;slyze the effect!s of the reductions negotiated in the Tokyo 
Round. For this purpose, we began by calculating the tariff changes at the 
line-item ld:vel based on the Brussels Tariff Nomencl;lt.ure @TN). These 
changes wr.:~ aggregated using, own-*country total imports as weights, for 
each of the 22 trad&le k(dustriies in each sou;ltry. The resulting changes 
in tari% *were then enteszd hto the model cs exogmous changes. As 
mentioned, several c&es governing NTBs wi:re negotiated in the Tokyo 
Ibutrd. However, since the codes were stata!/ in advisory tcms, they 

e material irr this section draws keavilq on .Deardor% and. Stern ( 1980bl). The effects 
ed reductions in tariffs and NTB’s in the Tokyo Round have been treated by 
et a;. ( 198O), Brmwn md WhaJey ( 1980)1, and Chine et al. (1978). 



ca,nnot be lyuantified readily. It turhed out ti,at the only changes in NT& 
that we could anlxlyze were tlrose involving agricultun~l concessions 
granted by other comtrhs to the United Stites and vice vers$a and the 
liberalization of m>ndefense govennment procuremem that may occur, The 
values of the bilateral agricultural azoncessions were treated as a re&;.ation 
of import quotas in the agricultural sector in each of the countries. For 
government procurc:anent, we had1 information by country on the amount of 
nondefenoe procurement that goveoqtr br *c :tc had tentatively :igreed to open 
to foreign supplienl; for bidding pa . NC assumed that the amount 
that each country had earmark& we.. nd be spent in proportion to the 
sector breakdown of governme . . expenditure in each country. The 
estimated amounts (of government. imports by sector were then determined 
by applying the inqmrt propensihres based upon expenditure data for the 
p&We sector. 

Al! the foregoing exogenous changes in tarif& and NT& were (entered 
into the model, which was then solved by computer. For this purpose, we 
used the version of the motiel bti.sea upon fixed-coefEcEi+n”is technology, 
exogenous wages;, and flexible exchange rates. Results were obtairled for 
percentage changes) in the ;ndogenous variables in the rrodel. Absolute 
changes in variables were then der:termined by multiplying: the percentage 
changes times the initial 1976 heels taken as the refererce point for all 
calculations. In addition, we madcr: two separate calculatiol:!s of the change 
in economic welfare by country uskg the results of the model to estimate 
changes in consumer and proi&dczr surplus and tariff revenues. The first 
measure (Method 1) used price changes directly from the model but is 
correct only if supply and deman,d functioz are stz&nar=j~ “i’his is most 
appropriate for the reductions in tarifis and for changes in agricultural 
quotati. The second measure (.lk&ethcd 2) aliows for shifts in these 
schedules by estimating price ch.z.nges from quantity changes WIT. xhough 
1;s~ accurate, is more appropriate where Iliberalization extends to i<.ovem- 
4xnt procurem.errt. 

The overall resu;i,ts ‘are summ~arized in Table 2 for the major, Hindus- 
:trialized and der~~clo;$ng csurltries. 1’1~ iprr incipal findings are as folio& ‘: 

( ! ) IBased upon 1976 level;, ex;ports will rise in total by over 9; g 3 biGon 
for all the countries listed, whkl?, is about a 1.8% increase. &l of this 
incrc.ase is aczounxd 701r by the InRjor industrikzed countries,, since the 

I ‘The results reported here indlc:lte generally leas ex+nsion 9f trade, employment. and 
welfare than we have reported bcft.re ipI, for example, Deardorff ad Stern (19T19). The 
reason is that we hate revised and impro! ed mr method of calculating weights ‘10 be kiss&y ed 
t&l tariff revenues iis they affect expenditure and welfare It WI-YE out that \fire IV r:* 
underestimating the importance of lost t;:uifl revenue in our previous calculatjons. 



exprt_s c~f the mr@r develaipirag countries f&M by a smA1 $0.08 billion. 
U.S. qxxts rise by $3. f andi imports by $2 5 billion. 

(2) me results fia\sr empkyment are :mixe& Total emp~oyyment rises in 
only 7 of 18 industiaiikd countries, includk~\,g tlsie United S~&S, d in 

just h&f of tlie developing cc~ntries~ Employment. fak k~ thy rest, 
accounting for an overall de&x of a9nlut one huMred th(Dusand u~orkrs 
for all ~~,urtrks combined. ‘These chzqses are uniformly STG&, however, 
whelp ca~napared to the &es of the respective wati0na8 labolt forces,. In no 
c~uutry do the changes, po&ive or negative, amount to more the a few 
tenths of one percent. In the U&k5 Stztes, r=rn~A~yment rises by eleven 
thousand workers, but this is s& one hundredth o$ one percqnt. 

(3) Economic wekfkre (as me;sured by clx~nge:;; in con&met and 
producer ~qlus and tarifI’ revenues will be ircreased in all the major 
indlustrialized countries except ~Au~tralia, the ?Jethefkuds, and New 
2kalaad. The total welfue gain for the imlustrialized countries is 
estimated at between $1.1 and $4.3 billion per annum, which is lest than 
one terlitjh of (3r;nt: percent of their combined gross domestic. product. Most 
of the &:veloping counties will experience a decline in economic welfare. 
The de~~l;reloping countries with an increase in economic welfare are 
Argentina, &rail, and Mexico, and possibly several otihers. 

(4) E&range rates will change to a very smA extent. The U.S. dollar 
will de ,?reciate .:ferqr slightly (0..3%), as will suchi; currencies as the Frenc,“a 
franc ;r~okd Britis!i pound. Tile German mark (zu3d the yen will appreciate 
very s&$tly. The exchange rates of most develqGng I:ountrries will remain 
more or less co~bstant because of controls over foreign exchange licensing, 

(5) Import and then:fore coasumer prices wiH faH to la limited extent in 
all of the industrializefd courltries except New Zealand. For the United 
States, the Cecliae is less than 0.1 LX. For the ab::velrxt@q~ countries, prices 
will fall omy in Argentina, ColctiTbia, Ttiexico, ad Taiwan, but these: 
changes and the rises elsewhere are t~tremely lumall, 

All of the above changes, small as they are, atii,sumec that the changes irl 
tat-if& and NTBs tlhat were negotiated in the Tokyo Round are to be 
impIeme:l ted at once. In fact, they ,will be phase:d in over a g,eriod of up to 
a deca&, so that the e cts that will occur in ;EU / y one yerir will be even 
sma&r than noted. 

The country resuits in Table 2 mask much ind &ry detail. Indeed, one 
of tf’r~ most imp-t features of our model is that we can calculate the) 
absolute and relative employment effects across, the 22 tradable and 7 
nsntr;adabie sectors in each of the 362 countries in the model. These results 

dettiled for inclusion here? bud are nvaiilahk upon request. To give’ 
avo.ur of ahe e.mployrnent effects by sector, we may note that in t.he 
States, for example, the largest increases were recorded, !n 



thousands off workers, for agriculture ( 5 3), chenricals (4), nonelectrical 
machinery (5), and transport equipment 44) There were negative 
empkg-ment ;effects in f&d tmti kindred products (--IQ, textiles and 
wearing alppiu:el f--S), nanmetallic: mineral products (-- .t ), misce8laneous 
manufactures (-4), and for al the nontradable industries except mining 
and quarryin$. I3 All of &e foregoing changes for the Umted States are 
very small in absolute terms, it may be aoted, and thus &o in percentage 
taxns, except in agriculture, where the rise in employ.nent is 1.6% o’er 
the 1976 level. 

The effecrts on the indiGdua\ set: tars in the other countries can be 
simiiarly discemcill from the under-12 ing details. While space constraints 
r~!o not permit us to single out particular resu&ts, it is noteworthy that most 
of the negative employml:nt changes in the developing countries were 
cmuzentrated in qykmlture and textiles and wearing appareli. We have 
already mentioned that the NTBs afkcting these sectors were lie& intact in 
the Tokyo~ Round. With tar% being reduced in most other sectors, there 
is $1 tendency for world prictis (exclus;ive of tariffs) in these other sectors to 
rislu, and for consumer prices (inclusive oft miffs) to fall, As a consequence, 
the pattern of world demand shifts some-what away frorr the exempted 
sectors and toward those in which tariffs are reduced. This fall in demand 
oca::urs in what are often tht: most important export sectors in the 
delieloping countries, and its adverse effects are augmented by the rise in 
prices of &her manufactures whic’h may serve as inputs to these sensitive 
sectors. It is the specialization in these sectors by developing countries 
that in large part a~-o,ounts for the averall declines in employment and 
welfare that the 7‘okyo Round clause:; i,n these countries. By the s;une 
token, it should be mentioned that certrxk of tht: developing clcuntries that 
have been successful in expanding their expotis of durable manufactltres 
enjoy the status of free riders .in the T&yo Round and wil! be encouraged 
further along these liaes. 

We made reference to the I s :‘!atively small employment effects that 8rc 
‘likely to occur in individual sec:Lors in the United States, except in the case 
of agriculture. However, inspection. of the det,Gled results for other 
countries sugge.%s that there are numerous instances in which the peF- 
centage employment c \langes in particular sectors may be subseantiarf I 
greater than 1%. A possible way to assess these c=hanges, without aeWing 
kjgged down in detail, is to look separately at the gross em@Qyment * 

’ %“here were numerous instances of nega:ive employlment eflects in the nontradable 
sectors across countries. Tflese nega%ive efILI, I’ ‘c reflect gene -ally the substituticbn towards 

tradable goods and away rc”rcm nontradables clue to tkle redu..-. --- -- - I *~it-m in tl~e ntkers of tradable 

good5 that will result from the Tokyo Round. 
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Industriaiiz ed Countries 

Australia. 
Austrire 
Canada 
Europe;~ Community 

BelgiumLuxembourg 
Denmark 
France 
Germany 
Ireland 
My 
Netherlands 
United Kingdom 

Toti1 EC 

-1.4 -0.02 3.3 0.06 -4.7 -0.08 
7.1 0.24 19.1 0.65 -12.0 -0.4 1 

-5.3 -0.06 25.5 0.27 -m 30.8 -0.32 

8.0 0.21 34.6 0.89 -26.6 -0.69 
7.4 0.31 17.5 0.73 - 10.1 -k42 

13.4 0.06 64.4 0.3 1 - sil.0 - -0.24 
16.8 0.07 107.0 0.44 -9Q.2 -0.37 

-2.3 -0.23 4.1 8.4 1 -6.5 -0.63 
-22.8 -r! 12 45.2 0.24 -68.1 -0.36 

-- 1.9 -0.04 24.7 0.54 -26.6 -0.59 
-27.9 -0.11 50.9 0.21 -78.7 -0.32 

-9.5 --0.0 1 348.3 0.35 -357.7 -0.36 

Finland --3.9 -0.18 7.7 0.36 -11.6 -0.54 
Jq.xuJ -21.3 -0.05 34.9 0.07 -6;;!. 1 -0.12 
New Zealand 3.9 0.31 10.1 0.14 -6.3 -0.52 
Norway -7.4 -0.4; i 5.8 Ox.32 -13.2 -0.74 
Sweden -1.9 -0.19 17.4 0.43 -25.3 -0.62 
SWzerland -10.2 -0.36 9.0 0.32 -l!kl -0.68 
United Stats 11.4 0.0 1 123.i 0.14 -I 1’1.7 -0.13 

Total hdustrobizcd -5025 -0.02 604-2 0.22 -6M.8 -0.24 

Developing Countrks 
Argentina 
Brazil 
Chile 
Colombia 
Greece 
Hong Kong 
5ndia 
Israel 
South Korea 
Mexico 
Fortug;;: 
Singqxc,re 
spai: 
‘Tjiuan 
Turkey 
Yugoslavia 

-4.3 -0.04 1.4 0.0 1 -5.6 --0.05 
26 0.01 s.0 0.02 -5.5 --0.0 1 

-?,I 7 -0.78 0.9 0.03 -22.6 --0.8 1 
--0. i3 -0.0 I 3.9 0.04 -3.8 --0.05 

0.3 0.02 4.8 0.10 -:;.4 -0.08 
0.3 0.02 2.:s 0.19 **-2.1 -0.16 

-:).3.j -0.1’ i 20.7 0.01 -43.8 -0.02 
-Q2 -0.02 0.5 0.04 -0.7 -0.06 

5.2 0.04 10.0 0.08 --4,8 -- t),O4 
--8.2 -0.05 26.1 0.15 -34.3 -0.20 

1.2 0.04 4.1 0.13 -2.9 -0.09 
0.3 0.03 1.1 0.12 -0.8 -0.09 
2.3 0.02 7.1 0.06 -4.7 -0.04” 

--7.6 -0.13 5.3 0.09 -13.0 -0.23 
2.4 0.02 6-4 0.04 -3.8 -0.03 

-1.4 -QOS 2..2 0.05 -3.7 -0.08 

- 102.0 

-0 Oi I 103.2 

-0.02 707 ..s 

0.03 

0.t 1 

--15X6 -0.C3 

--8E0.3 -0.13 
--- w__--_I__-- 

‘Refers to sm of changes in thrz home and expmt sectm w, thin rndusbks. 
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imxewes and decknes by cour&~. This has been dme ia ‘Table 3, in which 
the thkd calm report% the sum of aI1 positive ~~~%m%l employment 
changes and the fifth coltmn rqmts the sum of all negative changes. 
Thus, the latter figure represents the total number of workers in the 
country who would, have to change jobs as a result of the Tokyo Round. 
These gross chmiges aze of course cons erably larger than the net 
changes in the first column, but they still amount to ox@ a fraction of a 
percent oPwnployment in each country. It shmld therefow be fairly easy 
60 ac~onmodate these changes ~wi’tihin the normal pmcess (r:f labor-market 
#,umover. And oncie again, if we consider that the T&yo Round reductions 
in tariffs and NT& will be phasied in over several years, it seems unlikely 
that any serious diisnuptions in labor mrkets will accur. 

The smallness of our results need not be swprising if’ we consider the 
reasons for it. First of all, tie tariEreduct!ons *which were negotiated in the 
Tokyo Round are themsc?ves quite small. That is, average tariffs are to be 
cut fkom approximately 8% $0 6%. Even if all tariff changes were reflected 
fully in import-price chalges, the latter would fall by only 2%. But even 
this will not happIer, since tf& cuts in many industries and countries 
simultaneously cause worlti prices to be bid up and offs& r-lore tiaan half of 
the tariff changes. LlEven in countries with above average tariff cuts such as 
the United states, exchange rates move to reduce SSerences from the 
world average. Finally, the price change? that do occur can have only 
limited effects on output and employment since their roles as output prices 
amd input prices Izounteract. All things considered, then, i:- is ta be 
f xpected that the elffects of the Tokyo Round on trade, employ men& and 
welfare should be measured in tenths, or men hundredths, of L.. percent. 

SENSITPYITY OF RHWLTS TO CHANGES IN l’54RAMETERS 

The question naturally arises as to how sensitive our results .ziay be to 
certain key parameters: In order to test for sensitivity, we ran three 
separate experiments. We first doubled all supply elasticities, then 
doubled all elasticities of sul rL titution btetween horn... and imported goods 
(with the original supply elasJcities unchanged), and finally doubled both 
supply and substitution elasticities. The results of these experiments are 
too detailed for pnssentation here, and we therefore describe them only 
qualitatively. 

Doubling the supply elasticities enlarges thy overall net emrAoyment. 
increases and declines in individual countries, but the eB’ects are still 
comparatively sma:ll. The efXects on welfare are not unusually sensi 
the increased supply elast&.:ities, Dorablir,g the elastiGtir:s of substitution 
between imported and horr,::: goods has a negligible effect on the overall net 
changes in employment. ’ kt there is a sizable increase in crne of o 



measaures of economic welfae because the higher substitution elasticities 
imply a shift of a more elastic schedule and thus a greater welfare effect. 
Doubling both the supply and substitution elasticities has a minor effect on 
the employment results, but the welf’are calculation just noted is larger. 

It should be pointed out that the elasticities of supply and substitution 
used i~ our model have been derived from empirical data and are thus 
reasonably firmly grounded on realistic data. Our cotidence in the model 
is enhanced by the comparative stability of the employment results~ By the 
same token, our welfollre calculations have more of an ad hoc quality to 
them since they are not derived in a rigorous theoretical manner from the 
model itself. It is neverthless noteworthy that tour one welfare measure, 
which ass’umes given demand and supply functkns and is most appro- 
priate for changes in tariffs and quotas, yields fairly stable results. Our 
secend welfare measure, whisk assumes an impl>icit shift in demand, was 
designed to deal with the effects of liberalizing govclmment procurement. 
It is apparently fairly sensitive to the elasticity p,ara.meters and sb)uld be 
interpreted cautiously therefore. 

IMPLICATIONS OF THE TOKYO ROUND 

Our analysis of the reductions in tariffs and quantifiable NTBs nege 
fiated in the Tokyo Round suggests that there will be relatively small but 
beneficial economic effects for practically all the major industrialized 
countries and for some of the major developing countries. It is possible as 
well that there may be significant benefits from the particular NTB codes 
that we Gould aot include in our calculations. The principal significance of 
these codes is that they signal the willingness and intent of participating 
govemjments to reduce their interference with trade, The benefits must 
ultimat4y depend therefore on whether governmen& will in fact adhere to 
the codes. 

In order to put the Tokyo Round in perspective, we should recognize 
what it failed to aGGOmpliSh. We noted earlier that negotiations on a 
safeguards code broke down on :he issue of selective versus 
irr!plernentation. Also, and perhaps even more important, sever 
sectors now subject to NTBs were exempted. explicitly from the negotia- 
tions. We have not been able to use our model to investigate the 
sigGcance of the NTBs exempted in the Tokyo Round because of data 
limitations, However, using a mo&l solmewhat similar to ours, Brown and 
Whalley ( 1980) have calculated that removing existing NTBs alto 
would increase world welfare by about ‘$16 billion (in 197 3 prices), which 
is far in excess of their estimated $1.5 billion gain per annum resultin 
from the Tokyo Round Gonczssions. T’he Tokycr Round must be viewed 



accordingly as having dealt with a rel 
ewes with intenrational trade. 

of ali interfer- 

cowVies. Employment will fi 

positive but almost negligible in 

quantify haany of the N 
their likely effects c 



Value-added shars, rilf industry j, a.mtry j, 

Initial shmes of deknd in countq 5 for jnrflorted and e~ome-produlc~ 
products of in&try j, and 

1 for CobH3ou&s technology 

0 for Fixed Coefiicient teclmology. 



I 6, @ = Labo? %t~d capital sha~:s of value-added in industry j, cmntry i. 

Equation Ma is deA\ ed a:; Mlows. Let 8 typical import demand depend on the 
tariff equivalent, with elastic@ q, and a list, A, of other variables ixlading piax 

ep c QetMeQ + X. (W 

Define an implicit tar%, d tQ”, that would hold imports to a givm quantity, @, in 

(W 
. . 

0, ;M = qetQM -I- X, (W 

and define lAdeq as 15he w&ghted average of PV and @% 

ePeq = {: 1 - 6,l%~~)e~~ + @Met&Ad. W) 

Efir.sinating /PM and h, Bl-IEsi3 can be ~hxj to yield A9a. Equation A18a can be 
derived simikrly , 
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