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O INTRODUCT ION

Applied general equlilibrium models have become a widely
used Instrument for analyzing such issues as trade

llberalization and fiscal reform since they capture the

resulting resource allocation movements. In particular,
trade tliberaltization has Increasingly been analyzed Iin a
general equilibrium context.

However, It would appear that it Is now a common result
that in most Walraéian applied general equlilibrium models
analyzing trade 1{iberaiization, welfare effects are very
small. As a result of this, there seems to be concern as to
whether such models mlgbt bpe misspeciflied In that, because
of the assumption of constant returns to scale, they do not
capture an Iﬁportant source of gains from trade arising from
the presence of economies of scale and imperfect
competltion. This concern is reinforced by the increasing
emplirical evidence that countries with simiiar factor
endowments have large volumes of trade. Moreover, on the
theoretical side a growing Iiterature has fiourished
focussing on the issue of trade and Industrial organization

(Helpman and Krugman [19867]).

Although not as fast as the theory, applied genera!

equlilibrium modelers have started to work in that direction
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(see Harris and Cox [19868], for a model Incorporating some

sorts of scale economies for Canada).

This paper attempts to evaluate the effects that an
eventual free trade agreement between Mexico, Canada and
United gtates would have on the Mexlican ecohomy, In the
presence-of écale ecoHomles In the Mexican lndusfry. Thé way
of modellng economies of scale follows the (ines of the
Harris and Cox model for Canada and focuses in detail on the

effects within the Mexican economy.

The <cholce of _incorporating. economies of scale for
analyzing the Mexican economy responds not only to the
recent movement awayifkom Walrasian models mentioned above,
but also to the fact that the empirical evldencé in Mexico
seems to con%lrm the Idea that the thecory of comparative
advantages Is not enough to explain the volume and directlion

of trade. (see Casar et al [19801]).

The exposition 1s organized as follows. Section 1
presents a brief review of trade pollcy In Mexice and some
comments on the structure of industrial organization.
Section 2 describes the model used and present some resuits.
Section 3 comments on possible extensions of the model.

Filnally, Sectlon 4 contains some concluding remarks.



It is Important to mention that the results presented
must be regarded as preliminary since it s still regquired
to do some work both on the estlﬁatlon of parameters and
model|l specification. The hope Is, however, that they wil!'

motivate the discussion.
1 HISTORICAL BACKGROUND
1.1 Trade Policy Iin Mexico

Mexlco's economic medern history is not very long: the
country started Its industrlallzation process In  the
forties, particularly after the second world war when a
period of Import substitutlion began. Such per{od would not
end until the elghties. During these five decades economic
growth was essentiaily .based on an "inward-oriented"
strategy, characterl!zed by a growing public sector
intervention and high levels of protection.1/ This process,
however, was not uniform, but went through different stages

which are often Identified by the degree of import

1/ During this period public sector expenditure Increased
permanently, particularly after 1870. Thus, for instance,
the contributlion of the public sector to GDP went from 14.8
percent In 1875 to 25.6 In 1983. As a resuit, whiie the
public sector deficit as a propeortion of GDP was kept at
relatively low levels before 1970 (it averaged 1.4 percent
from 19668 to 1871), after 1971 1t Increased sharply; it was
10 percent in 1875 and reached 15.4 percent In 1882. (IMF
(19877).



substitution reached hy the country at different points In

time.2/

While successful in that some degree of industrialization
was achieved, such an strategy created huge economic
imbatances which, at the beginning of the e!ght}es, became
unsustainable, thus leading' the country to Its worst
economic crisls Iin modern history. In particular, the
external disequilibrium became the main cbstaclie to economic

growth.

Contrary to the “flesta" of the second half of the

seventies, which was the result of large revenues provided

by -0i! exports and excessive foreign borrowing, the elghtles
characterlzed by a lack of economic growth and a continuous

fall in the llving standards of the poputlation,

We shall not review here the characteristics of this
process of econcmic grcwth both because {t goes beyond the

purposes of this paper and because Is well documented

2/ It has become almost a standard approach to ldentify
three periods, each of them with its own peculijarities. A
filrst period Is broad!y defined between 1940 and 1954, which
is characterlzed by erratic economic growth rates, currency
devatuations and price Instability. A second period, lasting
from 1855 to the end of the seventies, Is khown as the
“stabllizing development" perlod and |s characterized by low
rates of Inflation and high rates of economic growth. And
finally, a third periocd, from the beginning of the seventies
onwards, when many of the economic imbalances accumulated in
the previous years started to become obstacles to the
economic growth.



eisewhere.3/ Instead we will briefly comment on the
characteristics of the trade policy that supported such
strategy as well as the major changes that have been taking
place in trade pollicy after 1882. At the end of this section
we will also make some comments on the malin features of the
industrial organization that resulted from such a long

pericd of protectlionism.
1.1.1 1940-1982.

The evolutton of commerclal policy in Mexico can be
analyzed wlth reference to the stages of the
industriallzation process. From the twenties until the mild
forties trade pol)licy was essentlally used for tax collection
purposes. Durlng this perlo& Mexico enjoyed a current
account surplus and, therefore, balance of payments problems
did not constitute an Important element in the objectlveé of

commercial policy.

However, by the forties, halance of payments’
considerations and industrial promotion started to play a
role Iin the implementation of commerclial pollcles. tn 19847
several important ﬁodiflcatléns were carried out, among
which the most {mportant were the introducticon of speclific

gquotas and ad wvalorem duties, levied on the basis of

3/ See for Instance Tre]o [1987], Solls [1970], Ortiz Mena
{19701 and Hansen [1871].



"official prices", that differed from the prices at which
trade actually took place. While industrial promotion was
galining Importance, cduring the forties and until! the middle
of the flfties balancé of payments probliems determined, to a
great extent, the course of commercial policy. Such probiems

led to two currency devaluations.4/

From 1955 unti! the beginning of the seventies, however,
commercial policy played a key role in promoting the
Industriatization of the country. This period colncided with
the so-calied "stabillzing development®" period, and the role
of trade policy was to create an environment for industrial

growth, baslically by providing an umbrella for domestic

‘producers In  an attempt to c¢over them against foreign

competition.

Unlike other Latin American countries where a similar
process took place, Mexico was to rely more heavily on the
use of- direct controls, particularly Iimport permits, as
opposed to tariffs, although, formally, commercial policy

measures were made up of a combination of the two.

indeed, from the forties direct controls In the form of
import permits became the cornerstone of protection policy,
and extended throughout the period to cover an Increasing

number of ltems. Thus, for Iinstance, while 1In 1956 33

4/ In 1848 and 1954.



percent of Iimport categories required Import permits (28
percent in vaiue terms), in 1873 the number of categories
suUbject to licensing represented 80 percent (64 percent in

value terms). This is shown in Table 1.

_ TABLE 1
Proportion of import Categories Controlled
YEAR 1958 1962 18686 1970 1873 1975
Controlled (%) 33.0 44.0 5§0.0 £65.0 30.0 100.0
Free (%) 67.0 56.0 40.0 35.0 20.0 0.0
YEAR 1977 1978 1979 1980 1981 1982
Controlled (%) 77 .4 43 .4 31.1 23.9 26.4 100.0
Free (%) 22.5 56.5 68.9 76.0 73.5 0.0
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Source: Balassa [19831, p. 800, and Comercio Exterior [1987]

lt Is Important to note that although trade pollcy in
Mexlco was formally based on a combilination of tariffs and
import permits, the fact that the laéter was heavlly used
made tariffs superfliucous, as far as the protection effect s

concerned.

It iIs also Iinteresting to consider that although 37
criteria had to be satisfled In order to grant an import
licence, In.practlce, two criteria were the most relevant:

(a) Is the commodity produced in the country?
{b) !s It produced in sufficient amounts to supply

national needs?5/

5/ See Kate and Wallace [1980]1, pp. 44-45.



These criteria, being the central ones, reveal the
explliclt emphasis placed on the |dea of protecting domestic
producers in order to achieve some degree of
industrialization. 1t also suggests that those criteria
concerned with efficiency and opportunity costs were most

certainiy not in the mind of policy makers.

As expected, the actual flevels of protection were
concentrated on manufactures. Table 2 shows an aggregated
version of the effective rates of protection for the years

1960 and 1970.

. TABLE 2
"Effective Protection. 1860 and 1970.
Effective Rates of Protection

——— S By o e . Y T S = T —— Sy ko S — — Y —— ik ——

SECTOR 1960 1970
Primary 2.7 -2.7
-Agriculture, |lvestock,

forestry and fishing 3.0 -1.4
-Mining -0.3 =12.3
Non-Durable consumer goods 21.6 31.86
Intermediate goods 13.2 16.8
Durable consumer and
capital goods 64.6 77.2

Source: Kate and Wallace [1980], p. 135.
Note: Rates based on_tarlffs, not QRs.

One' of the assocliated costs of these hligh levels. of
protection was a permanent I|loss of competitiveness- in the

export markets. Not surprisingly, during this pericd



manufactured exports rarely accounted for more than 25
percent of total exports. Likewise, export of primary
commodities showed a very poor performance. Thus, for
Instance, while non-ferrous metals accounted for 15 percent
of totatl exports in the period 1955-57, this proporticn
shrank to 4 percent Iin the period 1970-1972. More generally,
primary exports increased, altogether, by only 2 percent

durlng the sixties.

While during the "stabillzing develcpment" perlod the
primary concern of commercial pollcy was to protect the
domestic Industry, in the seventies balance of payments
consideratlons regained importance, since, as has been
suggested, the exXternal disequilibrium accumulated during
the previous years was becoming the maln constralint to
economic growth. Not surprislng@y during the seventies

commerclal policy was very erratic.

lndéed, during the first half of the seventies the system
of protection was reinforced. fn 18975, import pérhits were
extended to afil Iimport categories. After a devaluation of
the currency in 1977 and the ©il discoveries that took piace
in these years, however, an attempt was made to Feduce'the
levels of protection since balance of payments problems were
not a serlous timitation any more, and somehoﬁ it was clear
that some openness of the economy was necessary. In this

event, the preportion of Import categories sublect to Import
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permits was reduced from 77.4 percent Iin 1977 to 34.1
percent In 1973. These changes were accompanied by a rise In
tariffs, which were supposed to be temporary, so that
eventually they would fall gradually. This, however, did not
happened, malnly because of the overvaluation of the
currency and the lmmlnencg of the economic c¢risis o©of the
elghties. Thus, by 1982, all import cétegories were subject

to the llcensing mechanism once again (see Tabie 1).

Befofe moving on to analyze the changes In trade policy
that took place In the eightites, It Is Important to mention
that a second major mechanism of protection, together with

commerclial peolicy, was the exchange rate.

Indeed, a very Iimportant mecHanlém of eéonomic policy
used to favour the Industriallzation of the ecohomy was the
exchange rate: the nominal exchange rate was kept flixed for
a period of 23 years, from 1954 to 19786, at a parity of 12.5
pesos per dollar and then, from 19877 until 1981 1ts nominal
value changed very little. Obviously, since Inflation was
permanent!ly higher than inh the United States, which is the
country’'s main commercial partner, the result was a
persistent appreclAtlon of the Mexlcan peso In real terms.6/
Figure 1 shows the effective rea! exchange rate, defined as

the ratlo of domestic to foreign prices of main trade

6/ According to Balassa {1983], In the sixties and seventies
wholesale prices rose by 32 percent in Mexico and by 10
percent in the United States.

_']O_
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partners, between 1948 and 1982. As can be seen, Iin twenty
years between 1955 and 1975 the reat exchange rate

appreclated slowly but continuousliy.

This exchanhge rate policy clearly benefited some groups
and damaged others. First, sectors which were traditionally
generators of external resources in the flrst half of the
century, such as agriculture and mining, were severely
affected, suffering large reductions of their export
vo lumes, This was particularly true of agriculture.
Secondly, since Iimports become cheaper when the exchange
rate overvalues, In the case of Mexico the most favored
groups were those who Imported Iintermediates and capltatl
goods in‘lérge quantltles. Ln contrast, imports of consﬁmer
goods'were largely réduced_by means of'lmpdrt permits ahd

tariffs.

Therefore, the lndustrial sector not oniy benefited from
the avaliabli!lty of cheap Imported Intermediates and capital
goods, but also from protected domestic markets since
competition from abroad was ruled out by the imposition of

trade barriers, whenever domestic production exlisted,

In summary, the analysis of the econcmic growth of the
Mexlcan economy over the past decades suggests that,
although to some extent the country succeeded in achlieving

some degree of industrialization, efficiency and opportunity

-12-



costs were not taken Into consideratlon. Such a set of
policlies, while successful in promoting industrial growth,
led to a very distorted scenario ﬁn which prices no |onger
reflected opportunity costs and the refative price structure
of the Mexlican economy became a major source of micro and
macroeconoﬁig disequlilibrium. Many economic imbalances_were
created durlng the past decades sucﬁ as a very ﬁarked
regional diseguilibrium, a very concentrated I ncome In
relatively few hands and, more important, to the extent that
it became the maln obstacle to economic growth Iin the

seventies, the external disequllibrium.

The picture in the eightles changed dramatically. With
the second largest foreign debt In the developing world and
mdst”bil éxport revenues goiﬁg to service this debt, Mexico
embarked on a programme of economlic referm in an attempt to
remove domestic distortions and, more generally to

liberallze the economy. This Is the. topic of the next sub-

section.

1.1.2 1983-18990

In 1983 Mexico initlated a far reaching programme of
economic reform In an attempt to modernize the economy.
Essentlaf!y, the purpose has been to remove the many sources
of distortions created in the previous years and to expose

domestic producers to foreign competition. Such set of

~13-



reforms included not only changes tn trade policy but, more
generally, a reduction of the public sector intervention

both direct and indirect.7/

Insofar as trade policy Is concerned, the Mexican
government Implemented, after 1983, a' deep trade
liberalization set of measures that have taken the ecokomy
from one ¢f the most protected economies |In the seventies,
to a one of the most opened economieé by the nineties. Such

measures were implemented in three stages.

in the first stage, from 18832 to 1985, the De La Madrid
administration started to graduaily open the market to
forelgn darticlpatlon, essentially by- a slmpllflcatlbn of
theltariff schedule,'a réduction of the import Ilicensing
requirements and a reduction of the number of items covered
by officiat prices.8/ In this staée, the most significant
measure was the removal of the import licensing requirement
for a total of 2,000 categories on the Mexican tariff
schedule. The second stage I|Is marked by the adheslion of

Mexico to GATT in 1986, which strengthened the trade

7/ In 1885 the government began a privatization programme to
desincorporate Its parastatal! sector. By the end of July
1990, the humber of Government-owned or controlled entities
had fallen to 310 from 1,155 In 1982. (USITC [19911).

8/ Official prices were a widely used Instrument of the

Mex lcan government to combat. dumpling or subsidized Import
competition. Essentlally, this instrument permlits the
government to determine an "official" price that, usually,
differs from the transaction value. In 1886, for Instance,
duties on approximately 1,000 items were calculated on an
officlal price,

I N .



liberalization process by freeing more' items from the import
llcensing requlirements, reducing more the tarlff level, and
phasing out officlial prices. Indeed, by the end of 1987 the
use of official prices was almost nonexistent and import
tariffs were reduced from a 0 to 100 percent range in 1985,

to a 0 to 20 percent range by the end of December

1987.(USITC [19801]).

As a result of these measures, in onhly three years the
Mexican economy moved from a regime in which almost all
Imports were suUubject to import license to a regime in which

only a few selected sectors required Import permit.g/

Finally, In a third stage the government has attempted to
conso!idate- these measures by furiher liberalizing some
sectors and further reducing the level of tariffs., Let us
review In more detail the dismanttiing of the protection
system by commenting on the evolution of the three

Iinstruments of protection traditionally used by the Mexican

government: import tariffs, Import permits and officlial
prices.
g/ 0Oll and oll derlvatives, motor vehicles, pharmaceutical

Eroducts, footwear, electronic equipment and agriculture.

_15_



1.1.2.1 Impoart Tariffs

lt has been menticned that in 1982 al! import categories
were subject to the import licensing requirement. That made

the use of Import tariffs Irreievant Insofar as the
protection effect Is concerned. Nonetheless, after 1985 many
lmporf permits were removed and the ;uthorltles ralsed the
level of ftariffs so0 as to malintain an equivalent l!level of
protecfion. In 1986, however, the Mexlican government started
a process of tariff reductions, immediately taking the
max imum tariff Jevel from 100 percent to 50 percent, and
subsequent reductions set the maximum tariff level at 20
percent ln_1989. Likewise, the trade welighted average tariff

fell from 25 percent in 1985 to 10 percent in 1989.
1.1.2.2 import Permits

As has already been pointed out, import permits were, by
and large, the main instrument of protection used Iin Mexico
throughout the Industriallzation perlod and until 1982. We
have seen, for Instance, that In 1982 a hundred percent of
Import categorles were subject to the Iimport Ilicensing
requirement. After 18985, however, Import permlits have been
locosing Importance In favor of tarlffs. Thus, Iin July 1985
3,064 lmpdrt items were Illberalized from this requirement
(from a total of 5,219 controlled categories). By 19886

| tcenses covered approximately 35 percent of Mexican import

-16~-



value, and, currently, only 230 categories (out of near ly

12,000) are subject to permits.

These 230 controlled categories beiong, baslically, to a
few sectors: agriculture, auto parts, pharmaceutical
products, betrochemicals, apparel, and wood and wood

proaucts.lg/
1.1.2.3 Official Prices

A third instrument in Mexico's commercial policy has been
the use of official prilces. In 1983, for instance, 1,353
items were subject to official prices, which accounted for
4.4 percent of total Import value, After 1985,‘howevefg the
-use of official pfices started to diminish so that b§'1987
only 41 ttems had their price set with this mechanism and,

by the end of this year officlal prices were eliminated.
1.2 Industrial Structure

As [t has been mentioned, the |I[ndustrialization process
in Mexico has taken place In a relatively short period and,
to a great extent, it was clearly an Iinduced process. An

Important consequence, as we will try to explain, Is that

10/ Some 60 percent of US agricultural exports to Mexlico
require Import license.
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the resulting industrial structure behaves In a very

oligopolistic manner, at least for some sectors.

Indeed, the conformation of the industrial structure in
Mexlico might be easier to understand with reference to the

eyolut!onvof the Import substitutionh process.

The first stage, the Import substitution of consumer
goods, was roughly consolidated by the forties. By 1950,
sectors such as food, beverages, tobacco, textiles, wearing
apparel, leather, wood, printing and publishling, as well as
some non metallic minerals, already covered meore than 97

percent of the internal demahd. (Ros v Vazquez [1980]).

In a second stage (middle of the fiftles), a process of
substitution of intermediates began, with huge Investments
in Industries such as steel, metallic products, transport
equipment (specilially railroad eguipment), paper products,
and rubber products. A consequence of thls was that, In the
fifties, a drop in the ratio of Imports to domestic demand,
for these commodities, was reglistered. Thils process was
strengthened during the sixties, particulariy in the
chemical industry, rubber,  electrical and non electrical
machlinery, and the automotive Industry. As a result, in only
twenty vears, the production of the manufacturiné industry

multiplied four times, and the sectors mentioned above,

-18-



altegether, multiplied their p?oductlon levels by a factor

of seven.

Whereas in the fifties and sixties the growth of +the
industrial sector was very stable, In the seventies the
manufactur[ng Industry registered large fluctuations
?eflecting balance of payments problems which, as it has
been suggested, started to become the main obstacle to
economic growth. To a great extent, the import substlitution
process ltself, originated these balance of payments
problems since, the more developed the Industry was, the
more dependent [t was on sophisticated intermediates and

capital goods.

In a very schemat[c way, It can be said that the Mex I can
Industry concentrates in the production of consumer and some
intermediate goods, whereas the production of sophlisticated

Intermediate and capital goods is still Inciplent.

As a whole, the Industrlial structure was the result of
three decades of explosive growth since the wvolume of
production duplicated every ten yeérs {see Casar et al
[19801). The proéess, however, resulted, In some cases, in
sectors where a few large firms were domlinant. Thus, for
jnstance, In the flffles, large public enterprises were set
up to produce steel, railroad equipment, and paper. On the

other hand, private firms, often associated wlth foreign

-19-



firms, started to produce commodities such as electrical
machinery, metallic products, and rubber products. By the

end of the sixties foreign firms already participated with

30 percent and enjoyed a well establlished poslition In the
‘automotive industry, chemicals, electrical and non
electrical machinery. Insofar as private national firms, Iin
aadltion to coltaboraté with foreign flrms, they

consol idated thelr position in the production traditional
goods, such as food, beverages, textilies, construction and,

in 2 lesser extent, steel and chemicals.

Casar et al [1990] characterize the Mexlican industry, In
1880, as follows., They identify what they calli (a)
‘concentrated oligaopolies,: (b) conhcentrated and

differentiated oligopolies, (c) differentiated ollgopol-les,
{d) competitive ollgopolles, and (d) competitfve Iindustries.
The so called concentrated oligopolies are respconsible for
some 20 percent of value added in the manufacturing industry
and produce Iintermediate and, t¢ a lesser extent, capital
goods. They characterize by high levels of concentration in
the order of 756 ©percent 11/. The concentrated and
differentiated oligopoties participate with 15 percent of
vélue added in the manufacturing Industry and produce mainly

durable consumer goods and to a less degree, traditional

consumer gocds. The Jlevel of concentration is between 84 and

li/ Estimated as the value of the production of the four
largest firms In the industry as a proportion of the total
value of production in the lhdustry.
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77 percent. fhe differentiated oligopolles contribute with
12 percent of value added and have an average level of
concentration of 40 percent. They produce mainly non durable
consumer goods. TYThe competitive oligopolies generate 30
percent of value added 1In manufacturing and have also a
concentration level of 40 percent, concentrating on the
producticon of |lght caplital and intermediate gocds (lnputs
for the agroindustry, food and textile Industries as well as
some hon standard capital goods) Flnaliy, the competitive
Industries participate., with approxXimately 25 percent of

value added and have a low level of concentration of 14

percent. They concentrate on the production of some
Intermediate inputs for agroindustries, construction
materials as well as some basic consumer gocds in the food,

apparel, and shoe industries.

In summary, it can be said that the Iindustrialization
process in Mexlco generated an ollgopollstic scenar io where
few large firms produce the most sophisticated intermediate,
caplital, and durable consumer goods. |t seems that the less
sophisticated the commodity produced Is, the number of firms

in a sector Increases (towards a more competitive behavior).,
That 1Is obviously a very superficial analysis but,

nonetheless, glves us an I[dea of the characteristics of the

industrial organization Iin Mexico.
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2 THE MODEL
2.1 Overview of the Model

The structure of the model Is outilned in Table 3. The
equatloné under lying the model are presented in Appendix A.
With some exceptlions, notably the Iintroduction of economies
of scale, and some additional polnts, the assumptions of the
mode | resemble very much with the conventional general
equilibrium model!s and therefore In this section we will
provide only a general overview of the model, and then

proceed to comment on the question of economies of scale.

The model Is calibrated around a Soclal Accounting Matrix
{SAM)} for the MexXican economy, for the vyear 7985. As
mentioned in Table 3, domestic and imported commodities are
assumed to be imperfect substitutes and modeled with the
Armlington assumption. on the export slde, domestic
production and experts (to both reglions) are modeied with
constant elasticity of transformation (CET) functions. In
the present wversion we assume that commoditlies sold in
domestic markets and the commoditles exported are the same
(infinite elasticity of substitution). The advantage ¢of this
CET spéclflcatlon, however, |Is that, by using different

elasticity of transformation values, It enables us toc model
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TABLE 3
General Characteristics of the MEGA model
1.-.Level| of Aggregation. The model Identifies 27 productlion
sectors, each sector producing a single commodity. Of these
27 commodities, 21 belong to the category of the so called
traded while the remailning & commodities are non traded.
{(See Appendix B).

2.- Dimensions. There are two factors of production, capital

and ‘labor, which, In principle, are assumed to be mobile
between sectors. It is assumed one consumer, and three
reglons: Mexico, North-America (which incltudes US and
Canada), and rest of the worid. It Is Important to stress

that the modeil is not fully general equilibrium in that only
the Mexican economy is explicitly modeled (the other regions
are modeled only in the sense that they buy our exports and
sell to Mexlico their exports). ’

3.- Production. All production activities combine
Iintermediate inputs In fixed coefficients but are allowed
for some degree of substitution between domestic and forelign

commeoditties. At other level, they combline labor and capital
by means of a Cobb-Douglas to generate net output which in
. turn  comblnes in filxed coeffliclents with Intermediate

“Inputs. - (this specificatlon is modified for sectors in which
. economies of scale are assumed, as it Is explained in the
-next sub-section). :

4.- Foreign Trade. Each sector produces a share for the
domestic market and exports the remalning share to North-
America and ROW. Exported commodlities face a downward
slopping demand which depends, among other things, on a
price elasticity of demand (see Appendix A). The model
assumes Constant Elasticlities of Transformation (CET) which
enables us to differentiate between domestic and exported
commodities. (in the verston presented here 1t assumed an
infinlte elasticity of substitution). On the Import side,
the small country assumptlion Iis adopted, and domestic and
foreign commedities are assumed to be Iimperfect substitutes
(in the Armington manner). The exchange rate is assumed to
be flexible, and the balance of payments deficlit or surplus
Is assumed flixed. The numeraire Is taken to be a basket of
final consumption goods.

5.~ Flinal Demand. Linear Expenditure System (because the
parameters are still in the process of estimation, in the
version presented here we assumed a Cobb-Douglas
speclfication). Likewise, government and Investment
expenditures are specified in fixed quantity shares.
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some sort of price discrimlination between domestic and

foreign markets.

Producers buy compeslte commodities comblning them in
fixed coefficients while In the facter markets capital and
labor combine in a Cobb-Douglas way. At a hlgher‘:level
intermediates and net output combine in fix proportions.
Private consumers buy also composlite goods ahd consume

according to a Linear Expenditure System.12/

2.2 Model Ing Economles of Scale and Imperfect Competition

In :modetlng Ieconomles of scale we followed the
assumptions of the Harris and Cox [1886] model. That is, we
assumed that some firms, in some Industrial activities,
behave as non competitive. Therefore, we have two types of
industries. In the competitive |ndustries constant returns
to scale are assumed and factors of production are moblle.
In the non competitive industries, firms, whose number is
endogenous, use a fixed bundle of capital.and labor. A fixed
cost Is thus involved and, in the long run, marglinal cost Is
constant and average cost Is declining everywhere,

Therefore, as the level! of production increases, there is a

12/ In the version presented here we assumed a Cobb-Douglas
speclfication since the value of the parameters are still In
process of estimation.
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gain In efficlency since average costs decline (towards
marglinal costs). As It will be explalined later Iin detall,
the degree of unexploited economies of scale, |s measured as

the ratio of marginal to average costs

Following Harris and Cox [op. cit..], a modified Cournot-
Chamberlain equilibrium at the !ndustry level 1Is assumed,
where firms set prices conditicnal on an elasticlity of a
percelived demand curve, which determines a markup of price
over harglnal cost. Freedom of entry and exlt guarantees
Zero economic profits in all industries so that price equals

average cost.

2.3 Parameter Values

Three set of parameter values are required to solve the
model . They are, elasticlities of substitution between
domestic and Imported commodities {(e), export demand
elasticities (a), and the inverse scale elasticlties (k).
Table 4 reports these values, which, for the case of & and a
two set of values are reported: high and low. The purpose of
running the model! with these two different sets Is to carry

out some sensitivity analysis.

-25-



it shou!d be sald that for the purposes of this paper,

trade elasticities, as reported 1IIn Table 4, are guess
estimates, since estimation of these parameters are still in
process.

TABLE 4

Elasticity Values

e a K
Low High L.ow High
Agriculture 3.0 8.0 2.0 4.0 none
Minling 0.5 1.0 2.0 4.0 none
Petroleum 0.5 1.0 3.0 6.0 none
Food 1.125 2.5 2.0 4.0 0.84
Beverages 1.125 2.5 2.0 4.0 0.80
Tobacco - - 2.0 4.0 none
Textiles 1.125 2.5 2.0 4.0 none
Wear ing apparel 1.125 . 2.5 3.0 6.0 none
Leather 1.125 2.5 3.0 6.0 none
Paper 0.5 1.0 3.0 6.0 0.84
Chemicals 0.5 1.0 3.0 6.0 0.84
Rubber 0.5 1.0 3.0 6.0 0.84
Nonh-metallic prod 0.5 1.0 3.0 6.0 0.73
tron and Stee! 0.5 1.0 3.0 6.0 0.84
Non ferrous met C.5 1.0 3.0 6.0 0.73
Metalllc prods. 0.5 1.0 3.0 6.0 .84
Non elect. mach. 0.375 0.75 3.0 6.0 0.84
Elect. mach. 0.375 0.75 3.0 6.0 0.84
Transp. equip. 0.375 0.75 3.0 6.0 0.71
Other manufac. 0.375 0.756 3.0 6.0 0.95
construction = - 2.0 4.0 ncne
Electriclity - - 2.0 4.0 none
Commerce, Hotels - - 2.0 4.0 none
Transp. & comm. - . - 2.0 4.0 none
Financlal serv. - - 2.0 4.0 none
Cther services - - 2.0 4.0 none

e = Elasticity of substitutlion (domestic-imported)
a = Export demand elasticity
k = Inverse scale elasticlit
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Insofar as the values of inverse scale elasticities they
were apprcached following calculations carried out by Casar
et al [1990] for the Mexican industry. They estimated an
index measuring the efflciency in the use of scale economies
for the Mexican manufacturing sector for the year 1980.13/
This index measures the average slze of a firm In relation
to a minimum efficient size of a firm. Unfortunately their
estimations. were carrled out at a dlfferent level of
disaggregation than ours, so that it was necessary to
establish a somewhat arbitrary mapping to get an idea of the
degree of unexploited scale economies in the sectors

ldentifled in our model.,

2.4 Results

In order to make the presentatloﬁ as simple as possible,
we simulated a 100 percent tariff reduction both unilateral
and bllateral under dlfferent trade elastlclty values, as
reported Iin Table 4. Before commenting on the results, It iIs

important to mention that a version of the mode! where atll

sectors are competitive was also run. We will not report on
these results fully but, Iinstead, during the course of the
presentation we will refer them for purposes comparlison.

13/ Based on the 1875 industrlial census.



2.4.1 Unilateral trade |iberalization

OQur first pollicy experiment was to simulate a 100 percent
tar | ff reductlion on Imports from North America. The results
are reported In Tables 68 to 12. Table-s summarlzes the main
aggregates while Tables 7 to 12 report detailed sectorial

effects. As can be seen, in all this tables results are

reported for the two sets of trade elasticity values: Iow
and high. For presentation purposes we will comment here and
in the next sub-section the results of trade liberalization

both unllateral and bitateral for the case of |low trade
elasticities and then we will move on to make some cdmments

on the Issue of sensitivity analysis.

Table & summarizes tﬁermain aggregate‘va}iab|es oflboth
expeflments and for the two sets of elasticity wvalues. |t
can be seen that real Income goes up In all cases In more
than 3.0 percent as a proporticn of GDP and reaches 4.09
percent in the extreme case of bilateral trade
liberalization with high trade elasticitles. Real wage
increase wvaries between 4.70 and 6.10 percent while
employment in the non competitive sectors moves from a 3.82

percent Increase in the Iéw-unilateral case to 5.62 percent

increase tn the high-bllateral scenario,. Finally, the
exchange rate deprecliates In aill cases with the rate of
adjustment decreasing when |iberalization Is bilateral.
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TABLE 5
AD VALOREM TARIFFS (%)
(BENCHMARK EQUILIBRIUM)

Sector Tariff
AGRICULTURE 13.2
MINING 17.2
PETROLEUM 6.0
FOOD 32.7
BEVERAGES 85.4
TEXTILES 43.4
WEARING APPAREL 51.0
LEATHER 42.0
WOOD 42.1
PAPER 22.1
CHEMICALS ’ 342
RUBBER 40.8
NON MET MINERALS 40.6
IRON AND STEEL 21.2
. NON FER METALS 26.0
METALLIC PRODUCTS 38.9
NON ELEC MACH 31.6
ELECTRICAL MACH 42.4
TRANSPORT EQUI 41.3
OTHER MANUF 53.1
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| TABLE 6
' CHANGES IN SOME IMPORTANT VARIABLES (%)

UNILATERAL  BILATERAL
Low High Low  High
(1) () (3) C))

GDP AT FACTOR COST 3.43 3.79 3.66 4.09
REAL WAGE 4,70 5.70 5.10 6.10
RATE OF EXCHANGE WITH

USA AND CANADA 5.60 4.30 4,50 3.40
RATE OF EXCHANGE WITH . :

" ROW : 0.50 0.10 0.60 0.10
TOTAL EMPLOYMENT 0.63 0.73 0.73 0.92
EMPLOYMENT IN THE NON

COMPETITIVE SECTORS 3.82 4.48 4.44 . 5.62
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TABLE 7

CHANGES IN GDP (%)

UNILATERAL BILATERAL
Low High Low High
m @ B  ®
AGRICULTURE 2.67 . 0.38 2.96 0.71
MINING 3.10 3.20 328 3.42
PETROLEUM 6.23 838 ° 573 7.46
FOOD 3.64 3.04 4.15 3.91
BEVERAGES 4.02 3.60 447 428
TOBACCO 4.47 5.09 5.05 6.10
TEXTILES 2.90 1.31 4.07 375
WEARING APPAREL 2.98 1.26 4,67 5.28
LEATHER 3.90 3.92 4.70 5.48
WwooD 2.93 2.36 336 2.93
PAPER 2.75 2.67 2.99 3.01
CHEMICALS 2.61 1.80 3.15 - 2.78
RUBBER 3.42 3.37 4.00 4.48
NON MET MINERALS 3.87 5.29 4,82 7.09
IRON AND STEEL 3.18 4.15 3.79 5.09
NON FER METALS 2.04 1.12 2.66 2.23
METALLIC PRODUCTS 2.52 2.17 3.19 3.35
NON ELEC MACH 2.93 3.65 3.93 5.66
* ELECTRICAL MACH 4.57 6.34 6.25  10.02
TRANSPORT EQUI 157 12.81 7.49 12.48
OTHER MANUF 2.21 0.53 3.77 3.97
CONSTRUCTION 272 4,04 - 3.26 4,55
ELECTRICITY 3.22 3.79 3.52 4,24
COMMERCE 4,75 5.80 4,79 573
TRANSPORT 4.44 5.38 4,53 5.39
FINANCIAL SERV 3.76 4.46 3.98 4.70
OTHER SERV 1.02 1.76 1.11 1.81
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TABLE 8
CHANGES IN EXPORTS TO USA AND CANADA (%)

UNILATERAL BILATERAL
Low High Low High
(1) (2) 3) (4)
AGRICULTURE 10.32 15.41 12.82 21.42
MINING 9.81 13.95 8.12 11.12
PETROLEUM 15.87 24.32 13.72 20.79
FOOD 11.53 18.66 17.10 31.63
BEVERAGES 12.06 19.82 17.66 32.87
TOBACCO 10.35 15.38 30.98 63.50
TEXTILES ' 11.07 17.16 25.23 49.82
WEARING APPAREL 17.10 27.05 62.00  145.33
LEATHER 15.42 2279 4041 83.37
WOoOD ) 16,42 25.49 17.63 29.28
. PAPER 20.55 35,78 20.27 36.33
CHEMICALS 19.07° 3229 2341 4335
RUBBER 20.26 35.08 4872  108.40
NON MET MINERALS 18.87 31.47 25.67 48.22
IRON AND STEEL 2244 4070  27.08  52.87
NON FER METALS 21.02 36.67 25.50 48.22
METALLIC PRODUCTS 21.66 38.57 29.92 59.39
NON ELEC MACH 24.49 45.52 30.34 60.87
ELECTRICALMACH - 21.58 38.21 31.67 63.52
TRANSPORT EQUI 26.80 51.40 25.15 48.75
OTHER MANUF 19.46 33,01 28.54 55.36
ELECTRICITY 8.83 11.84 6.51 7.74
COMMERCE 9.59 13.55 1.25 9.39
TRANSPORT 9.50 13.27 7.15 9.11
FINANCIAL SERV 9.13 12.42 6.77 8.25
OTHER SERV J41 8.09 4.95 3.82

_32_



TABLE 9
CHANGES IN EXPORTS TO ROW (%)

UNILATERAL  BILATERAL
Low High Low  High

D 2) ) 4

AGRICULTURE 0.190 -1.97 0.22 -1.93
MINING -0.37 -3.20 -0.28 -3.25
PETROLEUM 0.14 -2.67 0.43 -2.46
FOOD 1.19 0.80 1.43 1.07
BEVERAGES 1.68 1.78 1.91 2.03
TOBACCO 0.13 -1.99 0.25 -1.96
TEXTILES 0.78 -0.48 0.92 -0.41
WEARING APPAREL 1.21 -0.53 1.42 -0.44
LEATHER -0.25 -3.86 -0.10. -3.90
WOOD 0.62 -1.75 0.84 -1.63
PAPER - 418 6.30 4,64 6.86
CHEMICALS 2.90 3.57 3.32 4.05
RUBBER 3.93 5.76 4.35 6.23
NON MET MINERALS 2.73 2.93 3.08 3.27
IRON AND STEEL 5.82 10.16 6.40 10.96
NON FER METALS 4,59 7.00 5.08 7.58
METALLIC PRODUCTS 5.14 8.49 5.64 9.13
NON ELEC MACH - 7.59 13.93 8.17 14.73
ELECTRICAL MACH 5.08 821 5.53 8.76
TRANSPORT EQUI ’ 9.58 18.53 10.19 19.40

OTHER MANUF 3.24 413 3.62 4.53
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TABLE 10
CHANGES IN IMPORTS FROM USA AND CAN (%)

P

UNILATERAL  BILATERAL
Low High Low High
TN NG )
AGRICULTURE 28.28 69.71 3271 79.52
MINING 842 1612 953 1807
PETROLEUM 1.57 1.57 200 - 240
FOOD 33.62 75.85 35.5% 79.91
BEVERAGES 0496  273.67 97.77  282.22
TEXTILES 4510  107.35 47.81  114.37
WEARING APPAREL 5304 13028 5526 13556
LEATHER 4576 11104 48,07 11638
WooD 4366 105.48 4594  110.62
PAPER 9.76 18.51 10.56 19.89
CHEMICALS 1487  29.10 1591 3106
RUBBER - 1878 3791 1972 39.64
NON MET MINERALS 18.23 38.50 19.38 40.51
JRON AND STEEL 9.21 17.99 10.26 19.66
NON FER METALS 10.41 19.78 11.53 21.84
METALLIC PRODUCTS 16.20 32.77 17.24 34.56
NON ELECMACH 7.91 14.98 8.71 16.02°
ELECTRICAL MACH 13.36 26.34 14.27 27.80
TRANSPORT EQUI 12.91 25.27 13.61 26.24
OTHER MANUF 19.05 38.14 19.98 39.64
ELECTRICITY 322 379 3.52 4.24
COMMERCE 4,06 4.7 4,43 5.21
TRANSPORT 3.98 4.65 4.28 5.05 .
FINANCIAL SERV 3.68 4.35 3.94 4.65
OTHER SERV 0.88 1.62 1.03 1.76
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TABLE 11
CHANGES IN IMPORTS FROM ROW (%)

L 4

L]

UNILATERAL  BILATERAL
Low High Low High

m» @ @ @

AGRICULTURE 2.33 3.02 2.36 3.15
MINING 2.66 3.29 3.13 4.07
PETROLEUM 3.81 5.27 3.76 5.16
FOOD - 2.66 1.98 2.84 2.22
BEVERAGES 2.83 2.14 3.01 2.35
TEXTILES 217 1.01 2.78 2.30
WEARING APPAREL 2.06 0.62 2.24 0.83
WOoOoD 2.28 2.32 2.60 2.75
PAPER 182 118 1.99 1.43
CHEMICALS : .60 0.20 1.95 0.80
RUBBER . 260 2.10 2.83 2.44
NON MET MINERALS 2.20 2.68 2.62 3.22
IRON AND STEEL 1.64 1.40 2.04 1.90
_NON FER METALS 0.78 -0.98 123 -0.19
METALLIC PRODUCTS 1.03 -0.43 1.36 -0.01
NON ELEC MACH -0.85 -3.52 -0.54 -3.31
ELECTRICAL MACH 111 -0.07 1.50 0.39
TRANSPORT EQUI 1.01 -0.34 1.21 -0.25
OTHER MANUF -1.42 -6.02 -1.20 -5.86




TABLE 12
CHANGES IN PRICES OF THE COMPOSITE COMMODITY (%)

UNILATERAL  BILATERAL
Low High Low High
@ @ O o

AGRICULTURE _ 0.1 0.0 . 01 0.0
MINING -0.2 -0.2 -0.3 -0.2
PETROLEUM 0.8 0.7 0.7 0.7
FOOD -0.8 -1.0 -0.8 ~1.0
BEVERAGES -0.8 -1.1 -0.9 -1.2
TOBACCO 0.5 0.6 0.5 0.6
TEXTILES -0.8 -1.0 -0.8 -1.0
WEARING APPAREL -1.4 -1.8 -14 -1.8
. LEATHER , 0.3 0.3 03 0.3
WooD -0.5 -0.7 -0.5 -0.7

PAPER 2.0 23 2.2 2.4

CHEMICALS 25 28 2.6 29
RUBBER -2.3 2.6 2.4 -2.6
NON MET MINERALS -1.1 -1.3 -1.2 -1.3
IRON AND STEEL -2.6 -2.9 2.7 -31
NON FER METALS -4.7 -5.2 -4.9 -5.4
METALLIC PRODUCTS -3.9 4.4 -4.1 -4.5
NON ELEC MACH =87 9.5 9.1 -9.8
ELECTRICAL MACH -5.1 . -5.6 -5.2 -5.7
TRANSPORT EQUI -7.0 -1.6 1.2 -7.8
OTHER MANUF -8.9 -9.9 9.1 -16.1
CORSTRUCTION 0.6 08 0.7 0.9
ELECTRICITY 1.2 - 1.4 1.2 1.4
COMMERCE - 0.9 1.0 0.9 1.1
TRANSPORT 1.2 1.3 1.1 1.3
FINANCIAL SERV .1 - 13 1.1 1.3
OTHER SERV 1.9 2.3 2.0 2.4
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Moving now to the sectorial results, It can be seen from
Table 7 that all sectors expand, and the IJncrease 13
particularly prenounced in activities such as transport
equipment and petroieum. In lcocoking at these resuilts, it is
important to have in mind that the policy experiment was
simutated under the constraint that the ‘Current account
balance s fixed so that, to a‘great extent, the adjustment
comes from a depreciation of the real exchange rate (see

Table B).

The wage rate Increases 4.7 percent which ratses the
caplta—labér ratio In the competitive lndustries. In the non
competitive industries, o©on the other hand, exit of firms
occur which .suggests that the remaining firms in  the
industry use capital more efflciently. Which firms do better
within the manufacturing Iindustries? !t would appear that,
other things equa!, those Iindustries with lnhcreasing refurns
to scale are capable of accessing more easlly export
markets. This can be corroborated by I(oocking at column one
in Table 8. Indeed, sectors such as Iron and steel, non
ferrous metals, metal lic products, noc electrical and
electrical machinery and transport equipment register rateé
of export growth above 20 percent. The same story, although
fess pronounced, dgoes for exports_to ROW (see Table 9). It

would seem, then, that the presence of economies of scale

contributes to soften the adjustment o©on the real exchange
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rate necessary to maintaln the current account (surplus)

unchanged.

To complete the story, It Is necessary to iook at the
structure of price reduction of the composite commodities
{see Table 12). It Is evident that the commodlities whose
main demand compénent s lnterﬁédiate demand reglister an
stronger drop in prices. This iIs the case of commodities
such as non electrical machinery, transport equipment, other
manufactures, and electrical machinery. In contrast, Il|ower
price reductions occur in those commodities whose main end
use is final demand. This result is explained In part by the
pase solution structure of tarlffs (see Table 5) but surely
there is also an efficlency gain since the non competitive

sectors are precisely those sectors producling Iintermediates

in large volumes.
2.4.2 Bilateral trade liberalization

A second pollicy experiment was to simulate a billateral
reductlon in tariffs, that is, 100 percent reduction In both
domestic tariffs and;North Amer ican tarlffs. The reduction
in North American tariffs was simulated as an fncrease,ln
the world price of the corresponding commodity so that the
demand for Mexican exports increase. As can be seen by
comparing columns one and three of our report tables, moving

from a unilateral to a bilateral scenario does not change
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results significantly, With +the exception of petroleum,
exports Increase and the adjustment of the exchange rate Is
also iower. |t woutd appear that what really constraints the
economy s maindy the domestic protection rather than the
inabil ity to get access to export markets. This suggestion,
however, should be taken careful ly sfthce we are no
explicitly ‘cénsiaerlng possible dquota restrictions td_
Mexican expcorts. We shall comment more on the issue of

quotas in the last section.
2.4.3 Sensitivity Analysis

We carrted out some sensitivity analysls bas}caliy by
doubl ing trade elasticity values. Focusing on the
unilateral liberalization scenarlq, thg first point to
notice s that composite commodity prices are naturally
fower In the case of nigh érade efastlclty values slince
there is more scope for substitution. This effect generates
a further reduction In costs whlich, In some cases
contributes to further expand activity fevels. This plicture,
however is not general. Exporter sectors such as
agricuiture, textlles and wearling appare! suffer a relative
contractlon. |In particuitar, GDP In agriculture moves from
2.67 percent Iincrease in the low case scenarico to a 0.38
‘percent in the high trade scenarico. To some extent this
result Is explalined py the relatively high level of import

substitution elasticity In agriculture which shifts demand
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towards Iimported agricultural goods. The remainlng sectors,
however do not seem to be very sensitive to the changes in

trade elasticity values.

Overall, it can be said that trade Iiberal[zation
accompanied by the existence of some sort of economies of
scale, increaéeé real income and, more generally, |t makes
the economy, as a whole, more efficient. In particular, the
assumptlion of economies of scale allows some sectors to

real ize economies of scale on the export markets,

It could of course be argued that the relatively
important effects arise from the high level of tariffs In
the benchmark equilibrium solution whicﬁ, ihcldentélly, were
much higher tﬁan the cﬁrrent levels. Nonetheless,  although
not reported here, we conducted the same policy experiment
Iin a Walrasian version of the model, and the resﬁlts in

terms of increase in GDP are very small.

It has also to be mentioned that another version of the
present mode! was run incorporating the Eastman-Stykolt
éssumption that the Harris and Cox model adopt for the
Canadian case. However, glven the high level of tariffs that
prevaliled In the Mexican economy Iin 1985, the effects on
almost all wvarliables are very strong. We therefore decided,
at least for this presentation, t¢ concentrate on Jjust one

pricing behavior (Cournot-Chamberlain). Obviously we want to
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incorporate and test this second pricing behavior for
further policy experiments but 1t would be necessary to
tncorporate Iinto our data the current levels of protection

of the Mexican economy.

Finally, thls presentation has concentrated, basically,
on therresults under the assumption that'palance of payment:
(surplus) is malntalned fixed. In doing that we assumed
that, at l!least for the time being, the Mexican economy has
no other feasible mechanism of adjustment since foreign
borrowling In the past decade has practically been frozen. In
the long run, however, additlonal sources, such as forelgn
investment might fill this gap. Fortunately different
versions of our model can easlly been handled and no doubt
more simulations ;hang{ng the model specification ére needed

to get more certainty as to how accurate the results are.
3 EXTENSIONS TO THE MODEL

The results presented here shoulid of course be regarded
as preliminary since more work Is requlred both at the data

level as well as the level of model specificatlon.

insofar as the data I1s concerned, the most Immediate task
is to adjust the levels of protection of our base year to
the current protection levels. Fortunateiy this Is ‘not a

serious problem. Perhaps more difficult Is to get relliable
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values of parameters,_part]cularly trade elastlicity values.
On this particular point a research is already belng
conducted in Mexico and the estimations of the Department of
Labor by Clinton R. Shiells wlll hopefully contribute to
alieviate this probtem. Finaliy, as could be appreciated the
results presented do neot incorporate the effects of nonh
tarlff restrictions., A usual way out of It (s to estimate
the tarliff equivalent Ilevel and model! the effects through
the prlce mechanism. The other possibility is to expliclitly
Incorporate the quantity rationing mechan!sm. Whatever
method we choose wlll depend on how accurate we believe It
is. The important thing, however, is to consider the effects
of QRs since, at present, given the current iow level of
tariffs both In Mexlco and Noéth America, I|s very |likely
that an eventual free trade agreement will move In th

directfon of removing these barrilers.

In relation to the Issue of model speclflcatlpn 1t seems
that more sensitivity analysis iIs required, particularily on
the question of closure rules. Likewise It is desirable to
do some senslitivity analysis Incorporating the Eastman-
Stykolt assumption which, as we aliready mentioned, was not
presented ln'thls paper because of the high level of tariffs
in the year 1985. At the current Ievels, however, this
assumption seem more sensible in the context of the Mexican

economy .

4o~



The use of CET functions, which in this version were used
with Infinite elasticitles of transformation, opens the
possibl ity of modellng some sort of price discrimination

between domestic and export markets.

Finally, and com!ng back to the question of QRs, one
possibility to model them is impose a restriction on the
quantity }mported and t6 treat thé'dlfference between the
price Importers can buy at and the price the market is
wililng to pay,' as a rent. That, of course, requires to
callbrate the base year to estimate these rents. On the
’export slde, QRs may be easler to model! |f one assﬁmes that
quotas are bindiné in which case export of commoditlies

. SubjJect to a QRs should be fixed,

4 CONCLUDING REMARKS

The mode! presented here has attempted to incorporate a
form of .Imperfect competition. The results, however
prefiminary, suggest that additional galns from trade are
present. While the mégnltudes are not very strong they are,

nevertheless, more signlficant than the Walrasian models.,
We followed the I|llnes of the Harrls and Cox model for

Canada, although, in the version presented here, we

presented results of oniy one form of Imperfect competition,
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Additional work both at the data level and model
specification is required and therefore these results should
be considered as polnts attempting to motivate the

discussian.
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- APPENDIX A

MODEL EQUATIORS
A) PRICES
-Price of imports from United States (US)
where PEU; is the price commodity i in dollars from US,
tmeui is the tariff rate on the commodity i imported from
Us, and TCEU is the exchange rate between pesos and US
dollars. ‘
-Price of imports from the rest of the world (ROW)
where PRMj is the price of commedity i in foreign exchange
imported from ROW, tg,mi is the tariff rate on commodity i
‘imported from ROW, and TCRM is the exchange rate between
pesos and foreign currency.
~Price of exports to Us
PWEEU; = PDji/(l+tgeyi) TCEU . (3)

where PD3 is the price of domestic commodity i, and teeui is
the subsidy rate on exports to US.

~—Price of exports to ROW
PWERM; = PDj/(l+terpi) TCRM (4)
whéfe termi is the subsidy rate on exports to ROW
-Price of the composite commodity
fpiééi'l/a {PDi[ai+ﬂi(ai-PMEUi/Bi-PDi)U/(U‘l) +
+ 7@y PMEU;/7i PD3)0/(0-1)3=1/c 4
+ PMEUj[aj (B3 -PDj/cj -PMEU;)9/(071) + g5 +
+ 74(Bi-PMRM;/7i PMEU;)9/(0-1)1-1/0 4
+ PMRMj [aj (7 -PDj/aji -PMRM;)9/(9-1) 4
+ Bi(7i-PMEU;j/B; PMRM;)9/(0-1) 4+ r5771/0 (5)

where &§; the scale parameter in the CES function from which
the previous equation is obtained, and oj is defined as
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i = (l+cesj)/cesy (6)

whese cesy is the elasticity of substitution, aj, B3 and. 74y
are.the associated domestic, imported from US and imported
frcim ROW parameters respectively, in the CES function.
-Price level

P =T 0Py | (7)
~-Net price equations (PN)

PNy = PDj(1-tdj) -~ Eaiij (8)

where tdj is a production tax on commodity i and ajij the
input-output coefficient.

B} PRODUCTION
-Value added functions )
X3 = ¢i[”iLiEi + (l-ﬂi)Kiei]1/£i ' (9)

where Lj y K; are the quantities’ of labor and capital
respectively, in sector i, and €i is defined as

€5 = (11 - 1)/73 (10)

where 73 is the elasticity of substitution between capital
and labor in sector i.

-Intermediate demand

IIijﬂ= aj5 X04 | , {11)
where X03 is gross product in sector i.

-Input aggregation functions

A4y = min (IIij/aij) (12)
-Gross product aggregation functions

X04 = min (AI§{ , Xij/vji) (13)

where vj 1is the value added coefficient per produced
commodity 1i.
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C) FACTCR MARKETS
-Labor demand by sector

Li=(X{/¢1) (Ti+[1-m4] [¥4T/ (v-wry) 1€/ (€-1)}~1/¢€ (14)

where r y w are prices of capital and labor respectively

-Labor supply

L=1L g (15)
-Capital demand by sector

Ki=(X3/93) ((1-m3)+mi[(w-wry)/rry]8/(€-1))=1/¢€ (16)
-Capital supply

K=K - (17)
D) INCOME EQUATIONS

-Net private income

RP = (£ Li-w + X Ki-r)(1~dir). - (18)
where -dir- is the tax rate on income

-Net government income

RG = (ILj-w + ZKji-r)-dir + IPEUj-tpeyuji-TCEU-MEU; +

+ TPRMj - typrpmi-TCRM-MRM; - £PDj - teeyj-TCEU-EEU; -
- IPDj-taypji - TCRM-ERM; + IPDj-tdj:-X0; . (19)

where MEU; and MRM; are imports from US and ROW
respectively, and EEU; and ERMj are exports to US and ROW
respectively.

E) INVESTMENT EQUATIONS

-Equality between savings and investment

TINV = sp-RP + sg-RG + FEU-TCEU + FRM-TCRM (20)
where sp y sg are the income shares that households and
government save, FEU and FRM are the US and ROW external
savings, expressed in dollars.

~-Investment by-sector of destination

Y{ = parj TINV (21)

where par; is the share of sector i in total investment
demand.
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F) CONSUMPTION EQUATIONS
-Private consumption of commodity i
CPj = parpj-{(l-sp)-RP/Pj | (22)

where parpj is the parameter associated to commodity i in
the utility function. '

-Government consumption of commodity i

¢G; = pargj- (1-sg) -RG/Pj (23)

‘where pargj 1is the parameter associated to commodity i in

the government consumption function.

G) INTERMEDIATE DEMAND ?

-Intermediate demand

Vi = £ ajj-X04 _ (24)
H) EXTERNAL SECTOR

-Export demand functions to US

EEU; = EEUF; (PEU;/PWEEU)elaeul (25)
where EﬁUF- is US demand for commodity i if US and Mexican
export prices were equal, and elaeuj; is the US price
elasticity of demand for commodity i produced domestically.
-Export demand functions to ROW -

ERM; = ERMF; (PRMj/PWERM;)elarmi (26)
where'ERMFi is ROW demand for commodity i if ROW and Mexican
export prices were equal, and elarmj is the ROW price
elasticity of demand for commodity i produced domestically.
~bemand functions for imports from US

MEUj = [(Bi-PDj)/(aj PMEU;)]°Y.Dj (27)

where Dji:is the internal demand for domestic commodity i.

-Demand Fuwtlions for imports from ROW

MRMj; = [(74-PDj)/(eji PMRM;)]1%71.D; . (28)
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I) DEMAND EQUATIONS

-z=Internal demand for domestic commodity i .

Dj:= RUj(¥j + CPj + CGj + Vi) . (29)
where‘RUi is the ratio of domestic use. It indicates the
share of domestic demand of composite commodity i in total
demand of composite commodity i.

RU;j=6;"1/%(a+84 (ay-PMEU3/84-PD3)9/ (9-1) +
y ?i(ai-pﬁRM;/r;-PDi)al/*Ul'i]]‘1/01 (30)

-Total demand for domestic commodities

XDy = D3 + EEU{ + ERMj (31)
J) EQUILIBRIUM CONDITIONS

-Equilibrium in the labor market

L=3%L; S (32)
~Equilibrium in the capital ﬁarket |

K=2% Ky : | (33)
-Equilibrium in the commodity markets

X0j = XDy _ (34)
-External equilibrium with US

FEU = Z PEUj -MEUj] = I PWEEUj:-EEU{" ' {35) -
-External equilibrium with ROW

FRM = T PRMj -MRMj - T PWERMj-ERMj (36)
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APPENDIX B

AGRICULTURE

Agriculture
Livestock

Forestry

Fishing and hunting

MINING

Coal products

Metal ore mining

Other mining

Quarrying

Other metal ore mining

PETROLEWUM

Petroleum extraction & naturai gas
Petroileum products
Basic petrochemicals

FOOD PROCESSING

Meat and dairy products )

. Processed fruits and vegetables
Milling of wheat and their products
Milllng of corn and thelr products
Processing of coffee

Sugar and products

Cils and fats

Food for animals

Other processed food

BEVERAGES

Alcchol i¢c beverages
Beer

Soft beverages
TOBACCOQO

Tobacco and products
TEXTILES

Soft fiber textliles

Hard fiber textiles
Other textiles
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10.

11.

12,

13.

14,

15.

16.

WEARING APPAREL

Wearing apparel
LEATHER

lLeather and products
WOOD

Manufacturing wood
Cther woog industries

PAPER

Paper products
Printing and publlishing

CHEMICALS

Basic chemicals
Fertifizers

Synthetic fibers

Drugs and medicines

Soaps and detergents
Other chemical industries

RUBBER

Rubber products
Plastic products

NON METALLIC MINERAL PRODUCTS

Glass products

Cement

Qther non metallic mineral products
IRON AND STEEL

Steel mills

NON FERROUS METALS

_Non ferrous baslc industries

17.

METALLIC PRCDUCTS
Metalllec furniture

Metalilc structures
Cther metallic products
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18.

19.

20.

21.

22.

23.

24 .

25,

26.

27.

NON ELECTRICAL MACHI|NERY

Machinery and non electrical equlipment

ELECTRICAL MACHINERY
Electrical machinery
Electrical appl lances
Electronic equipment

Other electrical products
TRANSPORT EQUIPMENT

Motor vehicles

Motor parts

Other transport equipment
OTHER MANUFACTURES

Other manufacturing industries
CONSTRUCTION

Construction

ELECTRICITY

Electricity, gas and water

COMMERCE, RESTAURANTS AND HOTELS

Commerce
Restaurants and hotels

TRANSPORT AND COMMUNICAT |ONS

Transport
Communications

FINANCIAL SERVICES AND [INSURANCE SERVICES

Flnanclal services
Dwel lings

QTHER SERVICES

Professional services

Educational services

Medical services

Recreatlonal and cultura! services
Other services.
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