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Introduction

Thetwo most basi c questionsabout interna-
tional tradeare: What goodswill each coun-
try export?, and what will be the ratios at
which the exports of one country exchange
for those of its trading partners? The first
problemisrel ated with comparativeadvan-
tage of the country and the second one is
related withtheconcept of “termsof trade”,
which isthe subject of thisessay. Compar-
aiveadvantageandtermsof tradeareclosely
related concepts, asisrecognizedininterna-
tional trade theory, that the difference in
rel ativecommaodity pricesbetweentwocoun-
triesisevidenceof their comparativeadvan-
tage and formsthe basis for mutually ben-
eficia trade. Accordingtotheclassical econ-
omists (Adam smith, David Ricardo and
John Stewart Mill), comparativeadvantage
was based on the difference in the produc-
tivity of labor (because this was the only
factor of productionthey considered) among
nations, but they provided no explanation
for thedifferencein productivity. It wasthe
Heckscher-Ohlin (H-O) theory* theonethat

11t is aways useful to remember that Hecke-
scher-Ohlin Theory can be summarized in the well
known two theorems:

examined thebasisfor comparative advan-
tage and the effect that trade has on factor
earnings in the two countries. The H-O
model (also referred as factor-endowment
theory) explainscomparative advantage by
establishing that each country specializesin
production and exports, of the commaodity
intensiveinitsrelatively abundant and cheap
factor andimportsthecommaodity intensive
initsrelatively scarceand expensivefactor.
That is, the H-O theory postul ates that the

a) H-O Theorem: A nation will export the com-
modity whose production requires the intensive use
of the nation’ srelatively abundant and cheap factor
and import the commodity whose production re-
quires the intensive use of the nation’s relatively
scarce and expensive factor. Said in other words,
the relatively labor-rich country exports the rela-
tively labor-intensive commodity and imports the
relatively capital-intensive commaodity. This theo-
rem deals with and predicts the pattern of trade.

b) The Factor-Price equalization Theorem: In-
ternational trade will bring about equalization in
the relative and absolute returns to homogeneous
factors across nations. This means that internation-
al trade will cause the wages of homogeneous labor
to be the same, and the return to homogeneous
capital to be the same, in al trading nations. This
theorem deals with the effect of international trade
on factor-prices.
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differenceinrelativefactor abundanceand
pricesisthe cause of thedifferenceinrela-
tive commodity prices between two coun-
tries. These relative differences in factor
and commodity prices are translated into
absol utedifferencesinfactor and commod-
ity prices in the two countries, which be-
come the cause of trade.

The terms of trade can be defined in
many way's, but themost used conceptisthe
one that defines the terms of trade as the
relative price of the exportables (P), in
terms of the importables (P ): P /P ; that
is, the number of units of the exportable
goodthat acountry needstogiveup per unit
of animported good (thisdefinition isalso
known as net barter terms of trade). Be-
cause countries usually export and import
morethan onegood, P, shouldbeinterpret-
edasapriceindex of theexportables,and P
should be apriceindex of theimportables.
In this sense then, the concept of terms of
trade can be interpreted as the number of
baskets of exportable goods that a country
gives up per basket of importable goods.
This measure is routinely calculated for
most countriesintheworld by international
agencies such as the World Bank and the
International Monetary Found. It should be
mentioned herethat the concept of termsof
tradeisadifferent one from the concept of
real exchangerate (RER). The RER canbe
understood asthe pricevariablethat brings
about equilibrium in the Balance of Pay-
ments. Thatisthereal pricethat equilibrates
real demand and supply for foreign curren-
cy [Guillermo, 2000]. Besides, while the
terms of trade should be understood as a
bilateral concept (for two countriesengaged
intrade), the RER must be understood asa
multilateral variable because of his nature
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of being thereal price that equilibratesthe
real demand and supply of foreigncurrency
for an specific country.

In the literature, we can also find other
definitions (or calculations) of theterms of
trade that turn out to be very useful in
understandingthewelfareeffectsof trade.
So, we have the income terms of trade,
whichistheratio (expressed asapercent)
of the value of exports to the price of
imports. The changeintheincometerms
of trade usually is very important for
developing countries sincethey rely to a
large extent on imported capital goods for
their development. Thesinglefactorial terms
of trade is the net barter terms of trade
adjusted for changesin the productivity of
exports (the ratio Z P /P, where Z isa
productivity index in the country export
sector). Thus, thesinglefactorial termsof
trade measures the amount of inputs a
country gets per unit of domestic factors
of production embodied in its exports.
Finally, thedoublefactorial termsof trade
adjusts for both the productivity of ex-
ports and the productivity of imports (the
ratio ZXPX/ ZP., where Z and Z are the
country’s export and import productivity
indexesrespectively. Hencethedoublefac-
torial terms of trade measures how many
unitsof domestic factorsembodiedinthe
country’ sexportsare exchanged per unit
of foreign factors embodied in its im-
ports.

What is important to realize with all
these different definitions of the terms of
trade (TOT) isthatincome TOT and single
and double factorial TOT can rise even
when the net barter TOT (the simple price
index ratio P /P ) declines. This situation
canbeconsidered asfavorabletoadevel op-
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ing country, although the most favorable
situationwould bethecasewhenthediffer-
ent measures of TOT all increase. Also
important to mention hereisthelimitation
of the TOT concept. Terms of trade should
not be used as synonymous with social
welfare, or even Pareto economic welfare.
Terms of trade calculations do not tell us
about thevolume of the countries’ exports,
only relativechangesbetween countries. To
understand acountry’ ssocial utility chang-
es, itisnecessary to consider changesinthe
volume of trade, changes in productivity
and resource allocation, and changes in
capital flows.

The determination of the terms of trade
hasbeen considered one of themaost impor-
tanttechnical problemsinthepuretheory of
international trade. Itsimportancerelieson
thefact that thetermsof tradeisanintegral
part of the mechanism determining theglo-
bal incomedistributionamongthecountries
engaged in international trade. Within a
national economy, the effects of the opera-
tion of the price system on the all ocation of
resourcesandthedistribution of incomecan
bemitigated by labor mobility and redistrib-
utive fiscal measures, both of which are
largely absent between nations. For many
decades some important economists and
peoplewho study international tradeissues,
have been claiming that thereisatendency
for the terms of trade to move unfavorably
to developing countries, and that thereisa
systematic bias in the distribution of the
gains from trade that runs against them.
These arguments have created agreat con-
troversy around the concept of terms of
trade. Given that the terms of trade play a
key roleindeterminingthegainsfromtrade,
and hence the welfare and growth of the
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countries, it is very important to identify
and understand what itsfundamental deter-
minantsare. Thisshould bedonekeepingin
mind the notion that changesinacountry’s
TOT aretheresult of many forcesat work,
both domestic and in the rest of the world,
and we cannot determinetheir net effect on
the country’ swelfare by simply looking at
the change in the country’s barter TOT.

This paper is an attempt to provide a
brief survey of the major theoretical ap-
proaches to the determination of the terms
of trade. In the first part | will present a
general historical background. In part I, |
will go over the work of Raul Prebisch,
Flanders, Lewis, and RonaldFindlay, whose
work isconsidered asthemost importantin
thisfield. Inpart 111, | will briefly analyze
some recent empirical evidence about the
trend in the terms of trade that has been
presentedinstudiesby Grilli and Y ang, and
a so by Cuddington.

Historical background

Thefirsteconomistthat providedanexplicit
demonstration of the determination of the
terms of trade was John Stuart Mills in
1844. Mills was also the first economist
who considered the effects of technical im-
provements on the terms of trade. Later, it
was Alfred Marshall who developed the
concept of the* offer curve” andwho showed
that theexcesssuppliesand demandsof two
goodsinthe countriesengaged intrade are
functions of the terms of trade. Marshall
also showed that the equilibrium value of
the terms of trade is determined by setting
worldexcesssupply equal to zero. Marshall
demonstrated the possibility of multiple
equilibria and also established a criterion
for stability of equilibriumintheformof the
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socaledMarshall-Lerner condition, which
mentionsthat thesum of theimport demand
elasticities hasto be greater than one.

In 1894 Edgeworth showed that acoun-
try could be“damnified” by aproductivity
increase in the sense that the consequent
deterioration of theterms of trade makesit
worst off than it wasinitially. He obtained
thisresult in avery simple model where a
country is completely specialized in the
production of asingle export good not do-
mestically consumed, so that total produc-
tion equalstotal exports, and consumption
consists exclusively of a single imported
good. Inthiscasg, if theelasticity of foreign
demand (asafunction of thetermsof trade)
islessthanunity, thenitfollowsimmediate-
ly that anincreasein productivity of domes-
tic factorswill lower the welfare since the
declineinthetermsof tradewill morethan
offsettheincreaseinthequantity of exports.

Inthemoderntheories, ithasbeen shown
that, inadditionto country endowmentsand
technica coefficientsof production, thepref-
erencesof theconsumer must beintroduced
if one wants to determine the equilibrium
valuesof thetermsof trade. But regardless
of what thetermsof tradedeterminantsare,
it is quite obvious that the terms of trade
influence the welfare of the economies.
Haberler in 1955, mentioned that “other
things been equal, an improvement in the
terms of trade implies an increase in real
national income”. Even though this argu-
ment could seemsvery clear, itisimportant
toanalyzewhat arethe causesof thechang-
es in the terms of trade, to identify more
carefully, what theconsequencesinwelfare
would be. For example, whenthechangein
thetermsof tradeisaconsequence of some
exogenousshock, suchasachangeintastes,
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technology or factor endowments, itisclearly
erroneous to infer the total change in the
country’ swelfaresolely fromthedirection
of changein the terms of trade.

Whenthereareshiftsinthefundamental
determinantsof tastes, technology and fac-
tor endowments, thewelfareeffectsof such
changes can be broken into two parts:

— theeffect at unchanged termsof trade,

and

—theeffectsof theassociated changein

terms of trade.

The net effect on welfare may thus be
positive or negative, and need not to cor-
respond with the direction of the change
in the terms of trade. Following Edge-
worth'’ sidea, Bhagwati (1958) established
the possibility that the net effect on wel-
fareof the country experiencing econom-
icgrowth, can benegative, aphenomenon
that he named “immiserizing growth”.
The context of his model is much more
general thanthe Edgeworth’ smodel, since
Bhagwati doesnot constraint the country
in question to be specialized in either,
production or consumption.

Finally, some economists have argued
that the terms of trade could be considered
asapolicy variable or atarget. Thisisthe
case when the country has some degree of
monopoly power in international markets.
Hence under this situation, and also ignor-
ing the possibility of retaliation, the result
would beto restrict trade to such an extent
asto equate the marginal benefit from the
improvement inthetermsof trade, with the
marginal loss of welfareresulting from the
decline in the volume of trade. Thisisthe
famous" optimumtariff” argument, thelev-
el of whichvariesinversely withtheelastic-
ity of foreign demand for imports.
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Prebisch-Singer and the deterioration of
the terms of trade in developing countries
Thethesisthat thereisasystematic biasin
the distribution of the gains from trade
against the devel oping countries, reveal ed
by an adverse tendency in their terms of
trade, is most closely associated with the
names of Hans Singer? and Raul Prebisch.
Prebisch’ sideaisdiscussedbasicallyinhis
1950 and 1959 papers. Theoriginal formu-
lation of the thesisthat TOT deterioratein
“peripheral” (developing) countries com-
bines two complementary hypotheses
[Ocampo, 2003]. The first one suggests a
negativeeffect of theincomeelagticity of the
demandfor primary goodsor raw materials
(primary commaodities) on the developing
countries’ TOT (see the appendix for an
example of the effect of growth on the
TOT). Here, the pressure towards adeteri-
orationinreal primary goodspricesisgen-
erated in the goods market (i.e. on barter
TOT). The second hypothesis suggests a
negative effect of the asymmetries in the
functioning of the labor markets on the
developingcountries TOT. Inthiscase, the
pressuretowardsdeteriorationinrea com-
modity pricesisgeneratedinfactor markets
(i.e. factorial TOT) and then affects the
barter TOT only indirectly through the ef-
fects on production costs.

According to Prebisch the spread of
technical progresshasbeenuneven, andthis
has contributed to thedivision of theworld
economy into industrial centers and the

2Hans Singer isanother Prebisch’ s contempora-
neous economist, who defended the argument re-
garding the long-run tendency for the commodity
terms of trade of the developing countries to deteri-
orate. In fact, this hypothesis is well known as the
Prebisch - Singer hypothesis.
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countriesengaged basically inprimary pro-
duction(thosecalled by Prebisch“ peripher-
a countries’), with the consequent differ-
encesinincomegrowth. But also, herecog-
nizes that this division has been gradually
disappearing as consequence of the spread
of technical progressinto the periphery.

So, we can say that, according to Preb-
isch, the uneven way in which technical
progress is spread around the countriesis
one of the causes of the deterioration of the
terms of trade of the primary production
countries. For Prebisch, if we assume a
worldwithout such disparities, therewon't
beany reason tofind atendency of deterio-
rationinthetermsof trade. Toexplainthese
ideas, heassumestwo countries: country A,
whichisconcentrated inindustrial produc-
tion, and country B, which is concentrated
in primary commodities production. Also,
he assumes that the wage rate is the same
and tradeisin equilibrium at a point where
marginal productivity isthe same for both
countries; therearenotechnological dispar-
ities, and no disparitiesin elasticities. The
demand for goods is equally divided be-
tween primary commodities and industrial
products. So, giventheseassumptions, there
isnoreasonfor deteriorationinthetermsof
trade working against primary production.
Indeed, demandfor primary productsgrows
at the same pace asindustrial demand, and
productivity improvesat thesameratein A
and B, so that there is no differential pro-
ductivity from this sourceto betransferred
from one country to another.

From Prebisch point of view, the prob-
lemariseswhenwestart introducing dispar-
itiesamong the countries. So, if weassume
now that income elasticity of demand for
industrial productsishigher thanfor prima-
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ry commodities, and if the labor market is
closed, theonly way of increasingtheindus-
trializationlevel in country A, would be by
transferring workers from primary activi-
tiestoindustrial activitieswithin the coun-
try. The same happensin country B, where
primary activitieshavecomparativeadvan-
tage. But hereincountry B, thereallocation
of employment from the primary to the
industrial sector, wherethe productivity is
not favorable, generatesafall in productiv-
ity and in wage rate also (the wages in
country B fall relative to those of country
A).Intheprocessof thisadjustment, export
priceswill fall, transferringincometo coun-
try A. The contrary happensin country A,
sinceinresponsetoahigher rateof industri-
a demand, workerswill flow from primary
sector, to industry, where productivity is
morefavorable, sothewagesinthiscountry
will behigher relativetothosein country B.
Thetendency todeteriorationwill beaccen-
tuatedif,inadditiontodisparitiesinelastic-
ities, weintroducedisparitiesin technol og-
ical densities. Hence, assuming that the
technology intheindustrial sector for coun-
try B, isless productive thanin country A,
theindustrialization processintheindustri-
al sector (explained before) hasworst con-
sequences now for B, since the level of
wages has to drop more steeply in country
B, and therefore the income transfer to
country A is greater. This is one of the
important characteristics of the Prebisch’s
peripheral countries.

Said in other words, the reasons for
expectingthe TOT of devel oping (peripher-
a) countriesto deteriorate (Prebisch-Sing-
er hypothesis) are basically two. The first
one is that developing countries’ demand
for manufactured exports from developed
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(center?®) countriestendstogrow muchfast-
er than the latter’ s demand for primary (or
agricultural) products. Thisisdueto much
higher elasticity of demand for industrial
(manufactured) products than for primary
commodities, and alsoduetothedifferences
inproductivitieswithineach country’ spro-
ductivesectors. Thesecondreasonof TOT
deteriorationin developing countriesisthe
way in which productivity increases are
distributed amongfactorsof productionand
consumers. The majority of productivity
increasesthat take placeinindustrial (cen-
ter) countriesarepassed ontotheir workers
in the form of higher wages and income,
while most (or all) of the productivity in-
creases that take place in peripheral coun-
tries are reflected in lower prices. There-
fore, industrial countries can have the best
of all when they engagein trade:

The pressure upon export prices and the
corresponding tendency towards deterio-
ration in thetermsof trade in the peripher-
al process of growth, subject to the unre-
stricted play of the market forces, is the
result of disparities in income elasticity of
demand and the uneven form in which
technical progresshasspreadintotheworld
economy, bringing very great disparitiesin
technological densities.

The center is in a better position to
retain the fruits of its general increase in
productivity... general improvementsinpro-
ductivity tend to be fully reflected in the
increment of the wage rate at the center,

8 This is the term what Prebisch uses to make
reference to those countries which have compara-
tive advantage in industrial production, and hence
are prevailingly industrial.
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while at the periphery a part of the fruits of
this improvements is transferred through
thefall of export pricesand the correspond-
ing deterioration in the terms of trade.
Prebisch [1959]

So, we can say that, in view of Prebisch
and Singer, thecombination of disparitiesin
income elasticities of demand and dispari-
ties in the way that fruits of productivity
changes are distributed, put the peripheral
countriesin aweaker positionvis-a-visthe
industrial countries, asregardsof theterms
of trade.

Furthermore, for Prebisch, protectionin
industrial countriesgivesadditional forceto
the peripheral tendency towards deteriora-
tion in the terms of trade. If there is free
trade, some marginal primary activities
might disappear inindustrial countries, be-
causeof competitionfromincreased periph-
eral exports at lower prices. But if these
marginal activitiesareprotectedinindustri-
a countries, the possibility of increasing
exportsinperiphery will beless, and conse-
quently a greater excess supply of labor
wouldhaveto seek employmentinindustri-
al activities, which would entail a further
decreaseof thewagelevel inforeigncurren-
cy, with afurther deterioration of theterms
of trade.

Thetendency of thetermsof tradeat the
periphery to deteriorate in a process of
spontaneous growth may be offset by com-
pensatory market forces. For example, the
terms of trade may improvefor the periph-
ery if there is growing demand for the
primary products. But on the other hand,
interferencewiththemarket forcesmay also
counteract the tendency to deterioration.
This is the effect of protective duties or
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export taxes. Combinations to restrict or
eliminate competition in export activities
may have similar effects. Moreover, labor
union action to increase wages in export
activities may maintain the terms of trade.
Also, apolicy toreduceor eliminate prima-
ry protectioninindustrial countries, through
the expansion of primary exports, would
generate a greater absorption of theincre-
ment of labor force at the periphery, and
then, alleviating thetendency towardsdete-
rioration of the terms of trade.
WiththeseargumentsPrebisch suggests
that protection playsanimportant roleasan
instrument to diminish the effects of the
deteriorationin thetermsof trade. Howev-
er, as he pointed out, protection has differ-
ent meaningsin the peripheral countriesas
compared with the industrial countries. In
the former, protection is an important in-
strument for correcting the effects of the
disparity inincomeel asticity of demandfor
exports of primary commodities, and for
importsof industrial goods. Viewedinthis
way, this does not harm the rate of growth
of theworld trade. In theindustrial centers
by contrast, protection of primary produc-
tion, accentuates the disparity and tendsto
depress peripheral development and to de-
creasetherate of growth of theworldtrade.
According to Prebisch, thereduction or
elimination of protection at the centers, has
animplicitelement of reciprocity, sincethe
resultant increase in exports of primary
commoditiesfrom peripheral countries, will
befollowed by acorrespondingincreasein
itsimportsof industrial goods, inrespondto
their highincomeelasticity of demand, and
thereisno need for any reduction or elimi-
nation of dutiesto obtain thisresult.
Ontheother side, although protectionin
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peripheral countries can be an instrument
for correcting effectsof disparity inincome
elasticity inrelationtoindustrial countries,
itshould betakenintoaccountthatit creates
new disparities in the opposite sense, and
theindustrial countries are forced to adopt
defensive protective measures to maintain
their own rates of growth:

Industrialization needs a dynamic policy
for protection, which should be continually
adapted as to introduce new changes in
import composition as economy develops
and disparities in income elasticity of de-
mand play their role. Trade treaties should
not try to crystallize existing situations, but
should be flexible enough to promote this
changesinimport composition in an order-
ly, selective and rational way.

Prebisch [1959]

With thisargument Prebisch suggestsa
certain degree of protection in developing
countries, which should be continuously
adjusted as long as the disparities between
countries begin to disappear. Moreover, in
another part of his papers, he recommends
animport substitution policy inthesecoun-
triesin order to avoid the great outflow of
foreignexchange, that could createahigher
pressure to devaluate the exchange rate,
which also createsincentivetoincreasethe
exportsof primary commaodities, and hence
accentuatesthedeterioration of thetermsof
trade effects.

Although the early exponents of the
Prebisch approachwereoften criticizedfor
recommending imports substituting indus-
trialization as main policy conclusion, an-
other equallylogical policy conclusionwould
be exports substituting industrialization to
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get exports away from the deteriorating
primary commodities. However, the fact
that some of the explanation for deteriorat-
ingtermsof tradenow relatestothecharac-
teristicsof countriesrather than commaodi-
ties, meansthat even the exports substitut-
ing industrialization (that is, a shift away
from primary commoditiesto manufactures
inthe exports of devel oping countries) has
not disposed of the problem against devel-
oping countries. Thetype of manufactures
exported by devel oping countriesinrel ation
to the different type of manufactures ex-
ported by the industrial countries shared
some of the disadvantages pointed out by
Prebisch for primary commoditiesin rela-
tiontomanufactures. Empirical workshave
shownthat duringtheperiod 1954-72, while
the terms of trade for manufactures im-
proved, they did so less for the manufac-
turesin devel oping countries than those of
industrial countries. AccordingtoHansSing-
er, thedeterioration of theterms of trade of
devel oping countriesduring thisperiod can
be attributed to three distinct factors:

1) the rate of deterioration in pricesin
their primary commodities compared
with those of primary commodities
exported by industrial countries;

2) afal in prices of the manufactures
exported by devel oping countriesrel-
ativeto the manufacturesexported by
industrial countries; and

3) their higher proportion of primary
commoditiesintheexportsof devel op-
ing countries which means that the
deterioration of primary commodities
in relation to manufactures affected
them more than the industrial coun-
tries.

M. JuneFlanders(1964) makesasevere
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critiqueto Prebischhypothesis. Hedoesnot
agreewith theideathat thelong-run deteri-
oration of the terms of trade should be
counteracted through tariffs on industrial
imports. In hispaper hetriesto reveal what
would tend to causethedeteriorationinthe
periphery’ sterms of tradein the context of
Prebischmodel. Additionally, Flanderstries
tofindtheconnectionbetweenthedeclining
terms of trade and the protectionism pro-
posed by Prebisch. In other words, hetries
tofind the expected benefitsfor the periph-
ery that can be reaped from such a protec-
tionism.

Aswe aready mentioned, in the Prebi-
sch model the high income elasticity of
demandforimportsintotheperiphery com-
bined with the low income elasticity of
demand for importsinto the center (indus-
trial countries), will force the periphery to
achievebalanceof paymentsequilibriumby
either of theunattractivealternatives. grow-
ing more slowly than the center or restrain-
ing its demand for imports (preferably by
imposing tariffs). For Flanders, the latter
aternative is less unpleasant, but a tariff
system designed to ration scarce foreign
exchange, not to decrease the total demand
for imports, cannot be expected to causean
improvement intheterms of trade. At best,
it might slow down future deterioration in
the terms of trade. Although Prebisch ar-
guesthat the benefit from protectionismis
toprevent further deterioration of theterms
of trade, and that this protectionism should
behighly selective, Flanderspointsout that,
if thisisthecase, thentheindustrial product
(or products) to be protected will bediffer-
ent in each peripheral country. Hence the
“countervailing” effectsof thetariffswill be
defused among many industries in many
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industrial countries, sowill belesslikely to
influence the prices of industrial imports.
Under Flanders' view, the past deterio-
ration of thetermsof trade of the periphery
isattributed in large measure to the down-
ward inflexibility of prices and wages in
industrial countries as contrasted with the
periphery. If thisisso, adownward shiftin
the periphery’s demand function for im-
ports from industrial countries (as conse-
quence of tariffs), will result in making
central countries worse off through unem-
ployment, without making the periphery
better off through the improvement in the
terms of trade. In fact, by lowering the
income and unemployment levels in the
center thiswould actually hurt theperiphery
by reducing the demand for its exports.
Another important Prebisch’ sargument,
isthe onethat mentionsthat the benefits of
technical progress* are distributed alike
through out the world, and then peripheral
countries, like in Latin America, would
haveachievedthesameproductiveefficien-
cy astheindustrial countries. But Flanders
doesnot agreewiththisway of thinking. He
says that Prebisch’s argument is based on
the factor- price equalization theorem, and
at the same time, one of the basic assump-
tionstaken by him, isthe existence of only
onefactor of productionintheworld, which
islabor, and thisisthe reason why income
andwagesaremisinterpreted concepts’. So,
if thisisthe case, thefactor-price equaliza-

4 Notice that here, the fact that benefits from
technical progress are spread equally around the
countries, does not mean that technology isthe same
in al countries.

5 Given that in Prebisch model thereisonly one
factor of production (Iabor), he seemsto take wages
as synonymous of income.
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tion theorem is not relevant. Even if we
consider the alternative possibility of two
factors of production, the theoremisvalid
only whenboth countriesproduceboth com-
modities. Obvioudly thisis a difficult as-
sumption to make when one country isthe
periphery and theother isanindustrial one.
InFlanders words, Prebisch makestwo
important arguments that for many econo-
mists are highly questionable. First, Prebi-
scharguesthat technical progress®just“ hap-
pens’ and isnot theresult of anincreasein
any other input. Hence, the benefit derived
from such progress is analogous to “un-
earned” landrent. Secondly, fromthe point
of view of “justice and equity in distribu-
tion”, such unearned benefits should be
distributed equally throughout the world.
Again Flanderscriticizesthese arguments.
He says that neither of the propositions
followsnaturally from thetraditional theo-
ry of comparative advantage and interna-
tional specialization, as Prebisch claims.
For Flanders, opportunity cost of technical
progressisby no meansnegligible, evenif
weincludethedirect outlay for researchand
development made by private business in
industrial countries. Therefore, we should
not ignore the benefits that the industrial
countries progresshasandwhichareonthe
interest of peripheral countries, becausethis
is tranglated into declining prices of final
products. Hence, there is no theoretical
support to say that the benefits of technical
progress should be equally distributed
through out the world.
Theexplanationmadeby Prebischtothe
stylized fact of declining terms of trade

5 Prebisch’s definition of technical progressis:
an increase in productivity per man.
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against developing countries, is related to
the economic cycle. He argues that during
the cyclical upswing, prices of primary
goods rise more sharply than those of fin-
ished goods, but during the cyclical down-
swing, thefall inprices(inthe periphery as
comparedwithindustrial countries) isgreater
than therelativerisein the upswing (in the
industrial center as compared with the pe-
riphery). Thisiswhat explainsthelong-run
effect in terms of trade.

Thesupport of the previousargument is
located in the wage mechanism. As we
should remember, theassumptionin Prebi-
schmodel isadownwardrigidwagesystem
inindustrial countries, so that in the down-
swing period of the cycle, the price of raw
materialsareforced down by morethanthe
previousrise. Ontheother hand, peripheral
countries don’t have downward rigidity in
wages, so the income in this countries de-
creaseby meansof lower prices, rather than
by the means of unemployment, as is the
case of industrial centers.

We can concludethisanalysis of Prebi-
sch’s theory saying that, in his first argu-
ments’, the process of transfer of rea in-
come through the deterioration in terms of
tradeisexplainedintermsof thedifferences
in market structure between the periphery
andtheindustrial centers. By contrast,inhis
1959 paper, Prebisch attributes deteriora-
tion of the terms of trade to the differences
in productivity ratios and technology.

The Prebisch-Singer hypothesis was
based onastudy that showed that the barter

" Cf. Prebisch, Raul. The Economic Develop-
ment of Latin America and its Principal Problems.
Economic Commission for Latin America . United
Nations, Department of Economics Affairs, 1950.
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TOT of the United Kingdom significantly
rose from 1870 to 1938 (which implies a
significant declineondevel oping countries
TOT). Duringthat period, theUnited King-
dom exported manufactured goodsandim-
ported food and raw materialswhile devel-
oping countriesexported food and raw ma-
terials and imported manufactured goods.
Dominick Salvatore(1995), presentsagood
analysis about the caveats on Prebisch-
Singer's work. First of all, Prebisch and
Singer based their study on import and
export prices that were measured at dock-
sideintheUnited Kingdom during the peri-
0d 1870-1938. But most of thefood and raw
material imports of the United Kingdom
reflected the sharp decline in the cost of
oceantransportationthat occurred over this
periodand not lower rel ativepricesreceived
by exporting nations. Second, the higher
relativepricesreceived by theUnited King-
dom for its manufactured exportsreflected
the greater quality improvementsin manu-
factured goodsrelative to thosein primary
commodities, andthesequaity changeswere
not taken into account in the price series.
Third, there is evidence that, during the
period under study, industrial (or devel-
oped) countriesal soexported someprimary
commodities, and devel oping countriesal so
exported some manufactured goods. Con-
sequently, measuring the TOT of devel op-
ing countriesasthe price of traded primary
commoditiesdivided by the price of traded
manufactured goodsis not the best way of
showing what was (and is) happening with
the terms of trade between two nations.
Finally, the study endsin adepression year
when prices of primary commodities were
abnormally low, henceimplying abnormal-
ly high TOT for the United Kingdom. All
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these criticisms stimulated other empirical
studiesthat aimedto show someevidenceon
the Prebisch-Singer hypothesis.

The Lewis Model

In 1969, W.A. Lewis presents a simple
framework for thedeterminantsof theterms
of trade between the products of the ‘tem-
perate’ and ‘tropic zones', which we may
identify asindustrial and devel oping coun-
triesrespectively. Unlikethe Prebisch dis-
cussion, Lewisputsforward aspecific mod-
el, which makes the task of interpretation
much easier. However, he does not formu-
late his model within an explicit general
equilibriumframework. Let usthenanalyze
what arethebasi c assumptionsinthismod-
e.

The industrial countries produce two
goods, whichLewiscallssteel andfood, and
the peripheral countries produce a so two
goods, coffee and food. Each country con-
sumesall threegoods. Theindustrial coun-
tries export steel to the periphery, but the
direction of tradeinfoodisleft open. Labor
istheonly inputinto productioninbothtype
of countries, and there is a fixed technical
coefficient for the production of each good
ineach country, sothat industrial countries
havealinear transformation curvebetween
steel and food, and peripheral countries a
similar curvebetween coffeeandfood. The
relativepricesof steel andfood and of coffee
and food, are determined purely by the
slopesof thelinear transformation curvesin
each region. Arbitrage therefore fixes the
relative prices of steel and coffee, which
Lewisidentifieswiththetermsof trade. The
profit maximization processby competitive
producers, iswhat determinestheequilibri-
uminthismodel, and givesusthetwo price
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ratios also determined by the slopes of the
transformation curves. If tastes are speci-
fied, the demand by each country for each
product is determined in conjunction with
the price ratios and budget equations.

Comparativestaticsonthismodel helps
us to analyze the effects of a uniform in-
crease in productivity in both sectors in
industrial countries: thecountries’ transfor-
mation curve shifts out but leavesits slope
unchanged. With positive income el astici-
tiesfor both goodsin both regionsassumed,
theexpansionof real incomeintheindustri-
al countries, leads to an increase in coffee
demand, so that production and export of
this commodity is increased in peripheral
countries by the same amount, with the
consequent reduction in the output of food
inthis same region. The exports of steel in
industrial countriesremainunchanged, since
relativepricesandreal incomeintheperiph-
ery are unchanged. The additional coffee
importsof theindustrial centersarematched
either by an increase in food exports or a
decline of food imports, depending on the
directionof tradeinthat commodity, soasto
leave food consumption in the periphery
unchanged. Theindustrial countriesthere-
foredon’tloseany of thefruitsof itsexpan-
sion in adeterioration of itstermsof trade,
andwelfareintheperiphery isunaffected by
the productivity increase in the industrial
countries. Thismeansthat thereisno® spill-
over” effect ontheperiphery through better
termsof trade. Exactly symmetrical condi-
tions would hold if the uniform technical
improvement wereto havetaken placeinthe
periphery.

Thismodel thereforegivesdifferent pre-
dictions in comparison with the Prebisch
model, where the terms of trade must turn
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against the expanding region if itsincome
elasticity of demandfor importsispositive.
It isthe presence of food production on the
periphery and the assumption of thelinear-
ity of itstransformation curvethat prevents
the industrial countries’ growth from rais-
ing the price of coffee relative to that of
stedl. It is also clear that the periphery’s
termsof tradewould beimproved by growth
in the industrial countries if the marginal
cost of coffee were increasing instead of
remaining constantintermsof food, that is,
if the transformation curve were concave
instead of linear.

The Findlay Model
RonaldFindaly (1981) devel opsadynamic
model for the determination of thetermsof
trade. In hismodel there are two countries,
the North and the South. The economy of
theNorthisdepicted by aSol ow-typegrowth
model with labor and capital where one
good isproduced: manufactures. Also, the
capital stock consistsof astock of manufac-
tures. Thelabor forceisgrowing over time
at a constant rate and |abor-augmenting
technical progressistaking place. The South
produces only primary goods, with labor
and astock of capital that consists of man-
ufactures. Here, labor hasaperfectly elastic
supply at thegivenwage. Thegrowthrateof
thesoutherneconomy dependsonhow large
apart of profitsare saved and profitsthem-
selves are afunction of the terms of trade.
The two economies are linked together by
tradeand at thesteady stateequilibrium, the
growth rates of the two outputs, manufac-
turesand primary products, should beequal.
Findlay starts by studying the steady
state characteristics of the economies. The
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author derivesan expression for the steady
state solution to the terms of trade which
depends only on four factors: the growth
rate of the labor force in the North, the
savingrate, thegivenwageinthe South, and
the production function for the South:

o =n/[om(K,)]

where 0* representsthetermsof trade
(theratio of thepriceof primary productsto
the price of manufactures).

nisthe growth rate of labor force

O is the saving rate (proportion of the
profits saved)

(K',) isthemarginal productivity of
capital in the South?®

Findlay studiesthedynamicsof conver-
genceinthismodel andfindsthat themodel
hasthe samekind of stability conditionsas
the Solow model. Thedynamicformulation
of the model gives new insights into the
fundamental determinants of the terms of
trade. Oneinteresting aspect of themodel is
that it shows how productivity increases
may influence national incomes and per
capita incomes asymmetrically in the two
countries. Werecall that thiswasoneof the
assertions of the Prebisch thesis.

Technical progressintheNorthwill lead
toanimprovementinboth, thetotal income
and the per capita income in the North. It
will aso lead to an increase in the total
incomeintheSouth. M oreover, therel ation

8 The profit maximization condition for produc-
tion of primary products in the South is given by:

(k) - m(k)k =w

where w isthefixed rea wage ratein terms of
primary products.
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between total incomesin North and South
will be unchanged because of technical
progressin the North. This depends on the
fact that the impact effect of such growth
will beto improvethetermsof trade of the
South, which will trigger off a dynamic
accumulation with expansion of employ-
ment. This processwill lead to new steady
states with relative incomes between the
North and South being the same as at the
starting point. The North however, will be
ableto keep itsentire productivity gain.

From the above equation we can also
observethat technological improvementin
the South in the form of anincrease in the
productivity of capital will haveadifferent
effect, sinceitwill leadtoafall inper capita
income of the South, whiletotal incomein
this region may either fall or rise. The
explanation to this result is that technical
progress of thistypein the South, will lead
to deteriorating terms of trade.

Some researchersinterpret the Findlay
model as a kind of model that can help to
explainwhy thedevel oping countriesshoul d
be more careful about the prospects of
productivity increases than the industrial
countries.

Some Empirical Evidence

In 1988 Enzo R. Grilli and Maw Cheng
Y ang presented apaper inwhichthey revisit
theempirical foundation of thealleged sec-
ular decline in the prices of primary com-
moditiesrel ativeto those of manufactures.
They constructed an index of commodity
prices, and modified two indexes of manu-
factured good prices, and found that from
1900to 1986therelativepricesof al prima-
ry commaoditiesfell ontrend by 0.5 percent
ayear and those of nonfuel primary com-
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modities by 0.6 percent a year. They thus
present some evidenceto confirmthesign,
but not the magnitude, of thetrend implicit
inthework of Prebisch. They show that the
evolution of the terms of trade of nonfuel
primary commoditiesisnot thesameasthat
of the net barter terms of trade of non-oil-
exporting devel oping countries.

Grilli and Y ang focused on the short-
comingsof commodity priceindicesusedin
earlier empirical work. Their paper makea
major contribution by constructing several
new indices using free-market commodity
price quotations compiled by the World
Bank, coveringtheperiod 1900-1983; each
nominal priceisdeflated by amanufacture
unit value (MVU) index. Using this im-
proved commodity priceindices, they esti-
mated several simple log-linear models,
correcting for first order serial correlation,
and concluded that there has been asignif-
icant downward trend in the terms of trade
over thisperiod.

Later, in 1989 Cuddington and Urzla
re-examinedtheGrilli and Y angindex, pay-
ing specia attention to the possible exist-
enceof unitroots, higher order serial corre-
lation and structural bresks in the data
series. They conclude that the Grilli-Y ang
priceindex exhibitsachangeinthemeanin
1920, but no secular downward trend is
evident.

Cuddington, inhis1992 paper usestime
seriestechniquesto re-examineagain what
is called the Prebisch-Singer hypothesis,
which proclaimed astructural tendency for
thetermsof tradeof devel oping countriesto
deteriorateintheir dealingswith industrial
countries. Instead of using priceindices, he
considers 26 individual commodity prices,
over the period 1900-1983. This avoids
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possibleaggregationandinterpretation prob-
lems associated with the use of aggregate
indices. The study finds that 16 of the 26
prices have no trend, 5 have significant
negative trends, and the remaining 5 have
positivetrends. Coddington concludesthat
the Prebisch-Singer hypothesis should not
be considered a universal phenomenon or
“stylized fact”.

Coddington’ swork is based on the fol-
lowingmodel:

Iog(yt) —a+ pt+ )

wherey, isthe price of thegood andthe
error term g, follows an ARMA process
like:

(1 p(L)A(L)e =

and u, isassumed to be a white noise
process.

B(L)uy,

Cuddington paysspecial attentiontothe
possibility of aunit root problemintheerror
term processbecausetheexistenceof aunit
root (p=1) inthe model, impliesthat the
error process is non-stationary, and then,
athoughthe OL Sestimator of &isunbiased
the associated statistic t,, diverges. Thus,
the presence of a unit root in the error
process g , in which tests of the Prebisch-
Singer hypothesisare based, would lead to
misleading statistical inferences. Inparticu-
lar, heclaimsthat itisextremely likely that
the researchers would conclude that the
commodity prices exhibit trendsevenif in
fact no trends exist. So, as result of Cud-
dington’ swork, wecan concludethat not all
primary commaodities prices face a declin-
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ing trend, and by including modern time
series techniques, thisresults can be taken
as more reliable than those applying ordi-
nary least squares analysis.

In a more recent study, Ocampo and
Parra [2003], updated to 2000 Grilli and
Y ang priceindicesof 24 non-oil commodi-
ties. Like Cuddington and Urzla, Ocampo
and Parra s study suggests that, instead of
discussing whether or not therewas along
term downtrend in the barter TOT for raw
material sduring thetwentieth century, itis
more appropriate to talk about the particu-
lar dynamics and evolution of prices of
individual products. AlthoughthePrebisch-
Singer hypothesis has been traditionally
associated with a secular or continuous
declining trend in the TOT of developing
countries, Ocampo and Parra s study con-
sidersthe hypothesisthat thisdeterioration
occurred in steps. Their analysis then is
carried out using aggregate price indices
andindividual commodity prices. They ap-
plied several time seriestechniquesto ana-
lyze the data series in order to find some
evidence of the existence of trends (deter-
ministicor random), and/or structural breaks
in the individual prices and price indices.
However, Ocampo and Parra’s results do
not provideevidenceof asecular or contin-
uous trend towards the deterioration of the
TOT in general. Only nine (out of 24)
commodity prices showed adecline, while
eight commoditiesrevea ed thepresenceof
aunitroot and highvolatility, and nosignif-
icant (although negative) drift. Ontheother
hand, four commaodity prices followed an
upward trend and three others showed no
statistically significant deterministictrend.

Additionally, the econometric analysis
followed by these authors confirmed the
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presence of structural breaks in the price
data. Inparticular, al non-oil indicesshowed
evidence of two structural breaks. Accord-
ing to the authors, the first abrupt down-
ward shift seemsto havetaken placearound
1920 andwasrel ated tothemajor economic
changes produced by the First World War.
The second structural break seemsto have
occurred around 1980 in the wake of the
world economic slowdown. In regard to
individual prices, they followed amorepos-
itivetrend beforethe First World War, and
there is no clear evidence of a significant
trend in commodity prices between the
1920'sand 1970'’s.

Conclusions
Long- term trendsand cyclical movements
in primary commodity prices have impor-
tant consequences for both, producer and
consumer countries, and there is no doubt
regarding thefact that economic activity in
industrial and developing countriesis af-
fected by changing primary commodity pric-
es. Thisisthe reason why the controversy
about the tendency in the terms of tradeis
still animportant topi cfor discussiontoday.
One of the most widely discussed theo-
riesconcerning theterms of tradein devel-
oping countriesis the Prebisch-Singer hy-
pothesis, which proclaimed a structural
tendency for the terms of trade of these
countries to deteriorate in their dealings
withindustrial countries. AlthoughthePre-
bishc-Singer hypothesishasbeenvery crit-
icized by many economists like Flanders,
Prebisch’ sideashaverepresented the start-
ing point for thedevel opment of other mod-
elswhichmain objectiveistofindwhat the
determinants of the terms of trade are. In
thisessay, Lewisand Findlay modelswere
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analyzed. In general, the Prebisch-Singer
conclusionhasbeenseriously challengedon
several groundsand it hasfostered perhaps
more empirical studies than any other hy-
pothesisindevel opment economics. Recent
workslikethosefrom Grilli and Y ang show
divergent conclusions compared to those
obtained by Cuddington and Ocampo and
Parra, basically because Grilli and Yangdo
not consider the possibility of structural
breaksinthepriceseries. Hence, most of the
empirical evidence seemsto contradict the
Prebisch-Singer hypothesi s, and someother
evidence seemsto support it.

It appears, that an important part of the
controversy at this point in time, has been
basically focused onthedifferent statistical
techniquesusedto provethePrebisch-Sing-
er hypothesis. Some recent studies have
emphasized that the empirical conclusions
regarding the hypothesis, depend impor-
tantly on the choice of the “correct” price
index for capturing the developing coun-
tries’ terms of trade, since it seems that a
number of aggregation and interpretation
problems arise asone movesfromindivid-
ual commodity pricestoindices. Inthelight
of these problems, somestudieshavetaken
the option of applying time series tech-
niques, in order to analyze the behavior of
the individual price series as well as price
indices. Ingeneral, theresultsof thesestud-
ieshaveshown NO evidenceof asecular or
continuous trend towards the deterioration
of the TOT in devel oping countries. How-
ever, thereis still more work to do on this
issue. The application of time series tech-
nigues (like the ones used by Coddington
and Urzlia, Ocampo and Parra) to the dif-
ferent TOT definitionswouldbevery useful
inunderstanding themovementsand behav-
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ior of thisimportant variable, and the wel-
fareeffectsof tradefor the country in ques-
tion.

Apendix

The Effect of Growth

on Barter Terms of Trade.

Assumethat country A isacenter (industri-
a) country having comparative advantage
incapital goodsproduction. Country B then
isaperipheral (developing) country having
comparative advantage in raw materials
production. Giventhesecharacteristics, the
net offer curvefor each country isrepresent-
edinthe graph below. Suppose also that at
the initial equilibrium point E, the barter
TOT isgivenby TT = Price of raw mate-
rials / Price of capital goods. At point E,
country A exports C, of capital goods to
country B, and country B exports S of raw
materials to country A. Additionally, as-
sumethat country A experiencesrelatively
lessgrowth®than country B, andthegrowth
processincreasesthetradevolumefor both
A and B. Thenew equilibrium point will be
given at point F, where the TOT isTT, <
TT,. Thisrepresents a deterioration of the
TOT in the peripheral country B.

9 Note that the analysis can also lead to the same
conclusion even if we assume no growth at al in
country A, but country B grows and thereis atrade
volume increase.
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