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Abstract

Since the 1920's econom sts have westled with the effects
of external economes on trade liberalization. |In this paper
show t hat under extrene conditions, externalities can reverse the
gains fromtrade found in perfectly conpetitive trade nodels.
However, the externalities needed to generate this result, even
under the worst possible conditions (all expanding industries are
subject to negative externalities, all contracting industries
have positive externalities) are orders of magnitude |arger than
those estimated in Krizan (1997). This suggests that the
presence of external econom es of scale does not provide a
credi bl e argunent for protectionism On the other hand, the CGE
nodel showed that external effects can increase the welfare gains
fromtrade liberalization, but the conbined effect is still snal
conpared to other policy options. This finding contrasts sharply
with many nodels featuring internal returns to scale that are
able to generate |large welfare benefits fromtrade
i beralization.

KEYWORDS: External Econom es, Spillovers, CGE Mddel, Devel oping
Country.
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| . | nt roducti on:

Over the past two decades, many anal ysts have attenpted to
quantify the effects of trade liberalization on welfare by using
conput abl e general equilibrium (CGE) nodels. Production
t echnol ogi es characterized by constant returns and by internal
returns to scal e have both been explored; and the static welfare
gai ns appear to be surprisingly small.

The effects of external returns, by contrast, have not
received nmuch attention in the applied literature. This is a
not abl e exception given that they have | ong been used in the
theoretical literature, starting wwth G aham (1923), to justify
protectionism The goal of this paper is to incorporate
i ndustry-w de external economes, simlar to those nodel ed by
Hel pman and Krugman (1985), into an applied general equilibrium
nodel of Morocco based on Rutherford, Rustrom and Tarr (1993).
The sinulation qualifies the effects of external econom es of
scale, as estimated in Krizan (1997), on Mroccan nati onal
wel fare when trade with the European Economic Conmunity is
i beralized.

The results indicate that the presence of the estinmated
external econom es increases the benefits of free trade by up to
20 percent. Wile this is a |large percentage increase, the

magni tude of the welfare gains remains relatively small in



conparison with gains fromother policy options, such as changes

in the donestic tax reginme. To generate significant positive

wel fare gains | inserted a series of ad-hoc positive
externalities in key sectors. | also tried to use arbitrarily
| arge negative externalities to generate welfare losses. | found

that the externalities had to be at |east an order of magnitude
| arger than ny estimates to substantially alter the usual welfare

effects of trade in either direction.

1. The CGE Literature:

Theoretical Wrk:

The nodern literature on trade in the presence of external
econom es dates back to Gahams (1923) work. G aham argued that
if trade liberalization causes a country's resources to shift
froman increasing to decreasing returns to scale industry
(resulting in a decline in gross donmestic product), then that
country suffers a welfare loss. This proposition touched off the
famous G aham Kni ght debate that raged throughout the 1920's.

The debate revol ved around both the existence and the effects of
external econom es, but focused especially on their effects on
wel fare during trade |iberalization.

Al t hough the debate died out many years ago, it has been
reopened recently because of the inportant part external

econom es play in many nodern theoretical trade nodels. The



consensus anong theorists seens to be that the presence of
external econom es nake prediction of the welfare effects of
trade liberalization difficult because they represent a second
source of gain (or loss) to the donestic econony (Hel pman and
Krugman 1985). |In addition to the new price vector, trade al so
brings a productivity effect and the two forces don't necessarily
act in the sane direction. Gahanms argunent agai nst trade
liberalization rests on the productivity effect al one, he does
not consider the benefits fromthe new price vector.

2. CGEs and Trade Policy: What Ot hers Have Found

Until the md 1980's, CCE trade nodels used constant returns
to scal e production technol ogi es and nost of these nodels show
that trade policy has a disappointingly small inpact on national
wel fare. The intuition for this result is that since trade is a
smal | conponent of nobst econom es and the existing distortions
are relatively mnor, significant changes in the trade regine
often have small overall effects.

More recent work, based on the new trade theory, has
generated | arger welfare responses to policy changes. Harris
(1984) anal yzes the effects of Canadian/U.S. free trade in the
presence of internal scale economes and finds that, for Canada,
the effects of increased trade range from8 to 10 percent. The
expansi on of Canadi an industry because of increased access to

U S markets leads to far nore significant welfare gains than



nost CGE nodels find in the U S. econony, which does not have as
great an opportunity for expansion. However, even for snall
countries, it is not clear how robust these | arge wel fare changes
are.

Sone of the CGE nodels featuring increasing returns may
overstate the potential gains fromtrade. Tybout (1993) notes
several ways that many CCE nodels with increasing returns differ
fromother enpirical work. First, the returns to scale assuned
in many CGE nodels are at |east as |arge as those obtained from
engi neering estimates, and often nmuch |arger. Second, the
returns-to-scale estimates are often not share-wei ghted averages
of the returns to scale according to plant size. This neans that
| arge plants, presunably already operating at or near m ni num
efficient scale, experience the sane rate of productivity
enhancenent due to increasing internal returns as nuch smaller
plants. Finally, while nost econonetric studies show a negative
correl ati on between hei ghtened i nport penetration and plant size,
many CGE nodel s generate wi despread increases in plant size with
trade liberalization - even in inport sectors.

Wi |l e several authors have incorporated internal returns to
scale into CGE nodels, only a few have incorporated externa
returns. One such paper is by Lopez-de-Si anes, Markusen, and
Rut herford (1994). This paper builds an applied CGE nodel in the

spirit of Eithier's (1982) or Mrkusen's (1990) theoretical



papers. The consunption goods sector is characterized by
i ndustry-level external returns which are directly correl ated
with the level of variety of internmediate inputs. |In their
nodel , as in several other theoretical trade nodels (Venabl es
1987), there is an initial underproduction of the internediate
i nputs (due to nonopolistic conpetition in that sector).

Tariffs can have beneficial effects in these types of nodels
because of both a terns-of-trade effect and because they cause
i ncreased expenditure on, and production of, the domestic goods -
whi ch raises productivity through the externalities. |In Lopez-
de- Si anes, Markusen, and Rutherford's CGE nodel, there is an
extra tw st however. Because there is conplenentarity between the
donmestic and foreign internediate inputs, protection has an
additional cost: it reduces the quantity of conplenentary foreign
i nputs purchased. The nodel shows that, for the Mexican auto
parts sector, protection reduces the output and exports of the
auto sector. This results in negative externalities that are
strong enough to out-weigh the positive terns-of-trade effects of
protection. |If, by contrast, all barriers are dropped for this
sector, national welfare increases by as nuch as 0.9 percent
which is a large contribution for a sector that accounts for |ess
than 3 percent of Mexican GDP

The goal of this paper also is to exam ne the effects of

externalities on national welfare during trade |iberalization.



My approach is different from Lopez-de-Si anes, Markusen, and
Rutherford's in that | directly add estimated externalities
obtained fromKrizan (1997) to a nodified version of the applied
nodel found in Rutherford, Rustromand Tarr (1993).! The applied
nodel is simlar to theoretical nodels |ike Hel pran (1984) and
Hel pman and Krugman (1985). It is a small, open econony nodel of
Morocco with a | arge nunber of sectors with constant interna
returns to scale and is designed to analyze the welfare effects

of alternative trade |liberalization schenmes?.

I11. The External Econom es:

The distinguishing characteristic of this paper isits use of awide range of industry-wide
and economy-wide externalities estimated from longitudinal, aggregate (2-digit SIC) and plant-
level data from three developing countries. Al t hough there are many forns of

external -economes, in this paper, | mainly focus on industry-
wi de externalities. These have been in the literature the

| ongest, are the best defined, and seem potentially the nost
inportant. | define industry-wi de externalities as those
externalities caused by a specific industry’ s activity,

i ndependent of geography. Mny authors have used this type of

spillover in their theoretical work. For exanple, Pigou(1928) and

!l am very grateful to Tom Rutherford for developing this modified version of the model.
?For adetailed description of Morocco's tariff structure see Rutherford, Rustrom, and Tarr (1993).
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Romer (1986)3, use them to motivate their trade and growth analyzes.  According to Marshall
(1890), the three main sources of industry-wide economies are: the development, attraction, and
retention of specialized labor; the genesis of intermediate input producers; and more fluid
exchanges of ideas and technology.. One of the best-known enpirical

wor ks on externalities was done by Caballero and Lyons (1990)

using 2-digit SIC data. In that paper they focused on Econony-

w de externalities. Economy-wideoutput produces externalities because workers and
managers benefit from inter-industry skill and knowledge spillovers as the levels of output and
employment rise (Romer 1986). That is, asthe level of economic activity in aregion (country)
increases, workers gain experience that teaches them generic behaviors and skills vaued by plants
across industries (Hanson 1992). Likewise, managers benefit from cross-industry knowledge
spillovers generated by higher levels of economic activity, which also enhances plant productivity.
Given their prominence in the applied literature, and my desire to investigate the widest possible
range of externalities,| al so i nclude a set of econony-w de externalities

estimated from aggregated data in ny CGE nodel.

| V. The CGE Mbddel :
1. The Basi c Model:

To describe the nodel it is convenient to begin with a
vari ant that does not have external economes (This is exactly

the specification in Rutherford et al, 1993). Donestic output is

3Although this model uses economy-wide, aggregate knowledge spillovers, | believe it captures
the spirit of many of the own-industry models of externalities.
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produced with | abor, capital, and internmedi ate inputs according

to a constant internal returns to scale technology. Labor is

fully nobile across sectors, but sone capital is sector-specific.
Producers equate prices to nmarginal cost and profits are

driven to zero. The total cost of supply in these sectors is:

¥, = 3 mx, + (Lev) 2w+ .

where c; is average cost for good i, Y, is donestic production of
good i, By is the price of the jth donestic-inport good
conposite?, x;; is intermediate inputs of good j for sector i, v
is the tax rate on primary factor inputs for good i, w is factor

prices for factor k, while fY,, and fFf, are, respectively, the
vari able and fixed inputs of primary factor k in the production

of good i. The zero profit condition can be witten as:

a + s,.P)(piDl. + p,.EEI.) + piEEis,.E =Y, ,
where s;P is the rate of the production subsidy for good i, p; is
t he donestic price of good i, p;Eis the export price of good i,
E is exports of good i, and s;Eis the export subsidy rate for
good i. The left hand side of the equation represents total
revenue inclusive of the production subsidy for the i'" sector

and the right hand side is total costs.

“That is, the Armington good.



Donesti cal | y- produced final goods are produced by conbi ni ng
i nternedi ate i nput goods and primary factors of production in a
i nearly honpgeneous, nested Leontief-CES production function.

Defining a; as the internmediate input requirenments for one unit

of good i in sector j, X;; as total internediate goods for good j
in industry i, f, as the primary factor inputs to vari abl e cost
in sector i, f,  as the variable input of primary factor k in
sector i, f,,m as the exogenous requirenents for fixed costs in
sector i, and F as the elasticity of substitution between
donesti c consunption and aggregate inports in sector i, the CES-

Leontief formcan be witten as:

F
Cxy %, T X
_Y'i - n[ 11, i2 m, Vi k J ]
4 9 A 7

5 eeey Y

wher e:

Vi (fz) - (Ek 6;‘16/i§c0_1)/0)0/0_1 ‘

Factor markets always clear with flexible prices:

Ei-f;’k+-/;5 = N,

where N, i s the econony-w de endownent of factor k.

Production is divided between donestic and export goods, and



export goods are differentiated according to destination (The
Eur opean Community (EC) or the rest of the world), Technology is
such that export and donestic consunption goods have a constant

elasticity of transformation (D):

E-(Pi_ 1)/pi)(pi— 1)/p,

-1y,
Y, = ¢D,E) = (epD At Oy L

2

where D is goods for donestic consunption and D is the

el asticity of transformation between donestic production and
exports. Letting r index regions, the export aggregate E, can be

witten as:

P~ Dpsp i~ 1)
E = (), B,ES PO

This nodel, |ike nmany CGE nodels, features "Arm ngton" goods
whi ch are goods that are simlar in all respects except country
of origin.®> Denoting inports as M the Arm ngton aggregate
of donestic supply and inports can be expressed as a CES function

of donestic and inported goods:

~ B ;- 1Y/p,; P;=D/p; (p,~D/p;
S, = vDM) = (epD, * oy, M, ) '

i

| mports are further differentiated according to region of origin

°Except in the meat, dairy, and sugar sectors where imports and domestic production are perfect
substitutes.
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(r) sothat M is the conposite:

_ e 1V/p:\(p,~1)p,
M= (Y, BM, )

The market clearing condition bal ances output fromthe Arm ngton
aggregation function with investnent, internediate and final

denmand:

S, =2, aY+G+I+C,,
where G is governnment demand for good i

The purpose of the nodel is to conpare donestic welfare
under a set of different trade policies. For tractability,
wel fare is determned solely by the consunption | evel of the

final goods, G:

W= UC,,...C,) .

Consuner incone is the sumof earnings fromprimry sales and
foreign capital flows, mnus transfers. Demand for finished
goods is determ ned through the maxim zation of a budget
constrained utility function of a representative agent. Defining
T as lunmp-sumtransfers from households, B as the

forei gn exchange earnings and N, as the endowent of factor K,

t he consuner budget constraint is:
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Gover nnment expenditure i s exogenous and its consunption is
hel d constant throughout the exercise by using the budget
constraint to scale the three tax instruments so that revenues
mat ch expenditures. Governnent incone conmes from | unp-sum
transfers from households T, inport tariffs t;,, val ue-added
taxes on factor inputs to production and inports v;, enploynent
and corporation taxes on factor enploynent t;,, mnus production

subsi di es net of excise taxes s;?, m nus export

subsi dies s;E.  The governnent budget is:

DG =T+ Dty fy + Doy vty *
Eir Piiutirmz‘r _E,- sip(piDi * pz‘XXi) - Ei SiXpiXXi :

2. | ncorporating the External Econom es Into the CGE Mdel:
To nmodi fy the nodel for external economies, |let Y; now be
the index of the inputs to production, and Y;*% be the output

index where O, is the elasticity of scale estinmated in (Krizan

12



1997). Then excess output due to the scale econom es DY,, is:

The producers cannot individually influence DY; because they are
small, so they view the excess

output as a result of an exogenous out put subsidy from consuners.
If Y; is defined as the output good, then the rate of output

subsidy SY,, satisfies:

SY =y - 1.

For increasing returns sectors, the constant-returns out put
| evel is produced by conbining internediate inputs and primary
i nputs according to (3) and (4), then it is scaled up by the
degree of the external returns. The consunption goods are, as in
the traditional sectors, divided between export and donestic
goods. The export and donestic goods are subdivided into sectors
wi th and wi thout conparable inport varieties.

To represent increased factor productivity and hi gher factor
paynments due to the externality, each consuner is endowed with an
identical quantity of the increasing returns good through an

endogenous rationing variable. The rationing variable fluctuates

13



with the | evel of excess output, DY, (a function of the returns
to scale, 0O;), and equates consuner endowrent w th excess
output. The

new consuner budget constraint is:

Zinici = ZkaNk+B_ TTT+ZiDYi‘

If the externalities are positive, then factor productivity and
paynents are higher, DY, is positive, and consuner welfare

i ncr eases.

3. Estimating the Externalities to be Included in the Modified CGE Model:
A) The Externality Estimation Mode!:

My point of departure for the estimation of the
externalities to be included in the CGE nodel is the basic nodel
devel oped in Caballero and Lyons (1990). M general estimtion

equati ons are®:

dy, = Ydx, + de, + de,,

Here d's indicate first differences, |lower-case |letters indicate
logs, y is value added, k is capital, | is labor, ", is the cost
share of labor for industry j, e is an external econony index, v

i's an unobserved productivity index, and ,;, is noise. Also,

®l adopt the following notation: "i" denotes plants, "j" is for industry, and "t" is time.
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ax. . = adl . + (l—acﬂ)dki

ipt JEpt ipt 2

and:

de, = Pdz, + de, ,

where z;, is output” of the j'" industry during year t. Finally,

€ = By * T T By

the error conponent I;; is a plant-specific effect reflecting
het er ogeneous technol ogi es and managenent; J;, is a tinme effect,
common to all plants that reflects general changes in capacity
utilization and technol ogi cal innovation; and >, is noise.
Cabal |l ero and Lyons estimate this nodel using seem ngly
unrel ated regressions (SUR) on 2-digit SIC European data.
Al though | also report (and incorporate into the CGE nodel)
results obtained fromusing SUR on aggregate data, my work is
distinct fromthat of Caballero and Lyons (1990) in three

respects. First, | use plant-level data that allow ne to exan ne

"Potential misspecification because of the simultaneity between industry-wide output and plant-
specific productivity shocks: corr(dy;,d: ;) O 0, could bias the external returns to scale coefficients
based on output. Using 2-digit SIC data, Caballero and Lyons (1990) show an analogous problem
can be reduced by expressing aggregate output growth in terms of factor growth and productivity
growth (of course yjt and x;, are gtill smultaneously determined to the extent that the firms are
affected by business cycles). In the same spirit, | substitute industry factor growth plus industry
productivity growth for industry output growth.
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external effects at the level that nost theories predict they
occur . Specifically, | estimate the effects of externalities
from enpl oynent and out put on individual plants. Second, |
construct proxies for industry-w de externalities. A variety
stressed by theory but not estinmated by Caballero and Lyons. The
final difference between nmy work and nost other studies is that
my data are from devel opi ng countries while nost previous studies
have featured devel oped countri es.
B. Pl ant - Level Estimators:

Recall fromequation (20) that the error termof the
production function, ,;;;, has three conponents that are

unobservabl e to the econonetri ci an:

€y = By + T+ By

Here Z;; is a plant-specific effect, J;, is a region and industry-
specific tinme effect, and >;,, is assuned to be identically
i ndependently distributed across plants and tinme and uncorrel ated
w th the exogenous variables. The plant-specific effect, =I;,
can be renmoved with either a wwthin or difference estimator. |
i nclude coefficients fromboth estimators in the CGE nodel.

A comon probl em pl agui ng econonetric work of this type is
t he obvi ous correl ati on between out put and enpl oyment with
demand: corr (dy;;;, dJ;.) O 0. Because of this, there is always a

concern that the estimated "externalities" nmay actually be
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capturing capacity utilization effects. That is, because plants
cannot costlessly adjust capital during business cycles, they

of ten have excess capacity. Variables such as industry out put
that are correlated with demand, coul d appear to affect
productivity by capturing these business cycle effects.
Unfortunately, there is little that can be done to mtigate this
problem Although it is theoretically possible to reduce tine
effects, J;;, by including year dunmies in the nodels, because
several of the externality proxies vary by year only, year

dumm es are not included, and the externality proxies can be
expected to capture sone of the tine effects, J,.

C. The Externality Estimation Data:

Three plant-level panel data sets from Chile, Mexico, and Morocco, spanning 7, 6, and 5
years respectively, are used to estimate the externdities. The Chilean data cover virtually al
manufacturing plants with at least 10 workers observed at least once during 1979-1986. Outputs
are deflated using price indices constructed from sectoral output prices using the 1977 Chilean
input-output table. Capital stocks are imputed by applying the perpetual inventory method to
deflated investment figures for each of four capital goods categories.®

The Mexican data also comprise plant-level panels for several industries. They come from

Mexico's Annual Industrial Survey and cover the period from 1984 through 1990. For an average

industry, the data span approximately 80 percent of total output (the excluded plants are the

8Base-year capital stocks are taken from 1980 financial statementsand should reflect replacement
costs.
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smallest ones) and include information on: output, employment, location, input usage, costs,
investment and inventories. Mexico's Secretary of Commerce and Industrial Devel opment
(SECOFI) provided industry-level deflators for output and intermediate inputs and sector-level
deflators for machinery and equipment, buildings, and land.® A more detailed description of the
data can be found in Tybout and Westbrook (1995).

The Moroccan data cover most manufacturing firms and span the years 1984-1989.
Nominal variables are deflated using a set of sectora price indices obtained from The World
Bank. Aswith the Chilean data, capital stocks are imputed using the perpetual inventory method
on deflated investment figures. The capital stock for the base year, 1985, is established by
multiplying sectoral capital/labor rates for firms with 10 or more employees by the number of
employees. A perpetual inventory technique is used for the remaining years and a 5 percent
depreciation rate of capital is assumed.

The data sets are too large to check the reliability of each observation. To eliminate
outrageous values, the data are subject to a set of exclusion criteria. Valid observations require
values greater than zero for: gross value of output, the capital stock, the number of employees,
and the cost of labor. Additionally, observations with total costs (or gross value of output) per
worker less than one twentieth or greater than twenty times the industry average are excluded.
Also eliminated are observations showing either rates of growth of total cost (gross value of
output) per worker greater than 300 percent per year or rates of decline of total cost (gross value

of output) per worker greater than 75 percent per year.

*Maguiladora plants (plants that assemble components for export only) were excluded from the
analysis because they do not report values for gross output or intermediate inputs.
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Finally, studentized residuals, the ratio of the residua to its standard error, are used to
identify additional outliers. For each regression, observations that yield studentized residuals with
absolute values greater than three are omitted and the regression is run again. The results remain
qualitatively unchanged between the two stagesin al of the plant-level regressions and the results

incorporated into the CGE model are from the second stage regressions.

V. The CGE Resul ts:
1. Scenari os:

The CGE nodel (equations 1-16) sinmulates four different
trade-liberalization scenarios. To establish base cases to
conpare to the results fromincluding various sets of
externalities, | run begin by running each CCGE scenari o w thout
externalities (0 = 0). Next, | include each of the 5 sets of
externalities obtained fromthe previously described externality
estimation nodel (equations 17-20). Finally | develop an
arbitrarily |large and di spersed vector of external econom es and
di seconom es. Conparing national welfare with and w thout the
externality proxy vectors allows nme to quantify the inpact of the
external econom es on national welfare during trade
i beralization.

As in Rutherford et al. (1993), four trade |liberalization
scenarios were run for each set of externalities (including the
base nodel where they are set equal to zero). Mst of these

scenari os were designed to exam ne various facets of the 1992
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Reci procal Free Trade Agreenent between Mrocco and the EC. The
EC is Mdrocco' s nost inportant trading partner and Morocco

al r eady

had relatively free access to EC markets for its industrial
goods, but there were sone significant only

i ncreased access to EC fruit and vegetable narkets with an 8
percent increase in price. The barriers against Mroccan fruit
and vegetabl e exports. The trade agreenent increased Mroccan
access to EC markets, notably in the Fruit and Vegetabl e
industries. The agreenent obligates Mdrocco, in turn, to | ower
its tariffs against EC manufact ured goods.

The ASSCC scenari o nost closely approxi mtes the effects of
the Morocco/ EC trade agreenent. ASSOC elimnates all tariff and
non-tariff barriers to EC inports and sinul ates increased access
to EC fruit and vegetable narkets with an 8 percent export price
i ncrease. ACCESS sinulates only increased access to EC fruit and
vegetabl e markets with an 8 percent increase in price. The ECLIB
scenari o captures the other half of the agreenent by elimnating
protection against EC inports. Finally, the LIBALL schene
elimnates inport protection against all inports, EC and non-EC.
Al t hough this scenario is the least likely to occur, it provides
t he best opportunity to exam ne many of the argunents for and
against trade |liberalization in the presence of external
econom es.

2. The Estimated Externalities Incorporated in the CGE Mdel:

20



Table 1 lists the estimated externalities that were included in the model and their sources.
Thefirst set of externditiesisfound in column 2 and comes from the SUR estimates using the
combined, sector-level data. These data spanned the manufacturing sector. The next two sets use
the within and first difference estimates respectively on the Moroccan plant-level data. The last
two sets of

estimates come from within and difference estimation of the externality proxies on the combined

Table 1: Externality Inputs (Obtained fromEstimati ons of Egs.

17 - 20; *= significant at approxi mately 95%:
Sector-Level Economy-Wide Plant-level Industry-Wide Output Plant-level Industry-Wide Output
Industry Externdlities From Externalities From Moroccan Data Externdities from Combined Data
Combined Data
SUR Within 1t Diff Within 1t Diff
Bev & Tobacco 0.0050
Chemicals 0.2630* -3.4833 -0.0069 0.0024 0.0687*
Citrus Fruits 0.0211* -0.0167 0.0136* 0.0376
Clothing -0.0038* -0.0104* -0.0026* 0.0165*
Electrical Equip -0.0210
Industrial Machines 0.0480*
Iron and Steel 0.3880
Metals Mining 0.3620
Office Machinery -0.0210*
Paper and Print -0.0040
Rubber and Plastic 0.0340
Textiles -1.8410 0.0014 0.0768 0.0307 0.1605
Trans Equip 0.1100* 0.0146 0.0002 0.0083* 0.0123*
Vegetables 0.0211* -0.0167 0.0136* 0.0376
Wooden Prods 0.0017 -0.0090 0.0104* 0.0281*
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plant-level data. The plant-level data estimates are for selected industries only. Notably, thereis
agood mixture of positive and negative coefficients which will allow me to test the spirit of
Graham’s argument. For amore detailed analysis of these and other externalities, see Krizan
(1997).
3. The results of the CGE Smulations:

The results of the CGE simulations are reported in Table 2. Column 1 describes the
externality included (if any) in the model and columns 2 through 4 report the welfare effects of
each liberalization scheme . Columns 5 to 8 describe the percentage change in the VAT needed to

Table 2: CGE Simulation Results (Running of Egs. 1 - 16 with Externalitiesfrom Table 1)

Type of % Change in Welfare % Changein VAT Rate

Externdlity

Included ASSOC ECLIB LIBALL ACCESS ASSOC ECLIB LIBALL ACCESS
None 0.249 0.029 0.892 0.230 1.533 1.540 1.806 0.993
SUR - Comb 0.458 0.211 1.120 0.267 1.535 1.541 1.808 0.993
Within - Mor 0.350 0.080 0.899 0.287 1.532 1.539 1.806 0.993
Diff - Mor 0.211 0.008 0.861 0.213 1.533 1.539 1.805 0.993
Within- Comb 0.254 0.022 0.883 0.241 1.533 1.539 1.805 0.993
Diff - Comb 0.222 -0.026 0.824 0.253 1.532 1.539 1.805 0.992
Source of % of Labor that Change Jobs % of Capital that Adjusts

Estimate

ASSOC ECLIB LIBALL ACCESS ASSOC ECLIB LIBALL ACCESS

No Ext 0.879 0.900 1.385 0.395 0.922 1.077 1.646 0.536
SUR - Comb 0.774 0.787 1.224 0.402 0.813 0.939 1.458 0.551
Within - Mor 0.856 0.878 1.386 0.412 0.896 1.039 1.644 0.563
Diff - Mor 0.892 0.914 1.407 0.385 0.930 1.093 1.669 0.521
Within-Comb 0.886 0.905 1.394 0.405 0.929 1.083 1.654 0.548
Diff -Comb 0.919 0.937 1.437 0.422 0.965 1.121 1.699 0.570
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keep government revenue unchanged under each scenario. Columns 9 through 12 show the
percentage of labor that changes jobs and columns 13 to 16 report the percent of capital that
adjusts. Columns 9 through 12 show the percentage of labor that changes jobs while 13 to 16
show the percent of capital that adjusts. The first row shows the base case when the externalities
are set equal to zero and the remaining rows show the results generated by each set of
externalities.

A) Welfare Gains:

The most obvious result in columns 2 to 8 of Table 2 isthat my welfare gains are generally
smaller than those obtained in Rutherford, Rustrom, and Tarr (1993) and about the same size as
those found by L opez-de-Sianes, Markusen, and Rutherford (1994). The most dramatic results
come from including the SUR estimatesin the LIBALL scenario. Entering these externalities into
the model results in an increase in welfare under a complete liberalization scenario (LIBALL,
column 4 of Table 2) from 0.892 without the externaities to 1.120 when the SUR externalities are
included. Thisisan increase of alittle over 20 percent. While thisis a sizable percentage
increase, the absolute magnitude of thiswelfare gain is still relatively small. Adding external
economies to the model does not seem to bring the large welfare gains found in models that
feature internal increasing returns.

Although welfare increases up to 20 percent more with the external economies model
compared to the perfectly competitive model, the absolute size of the increases are till small. To
find out how large the external economies would have had to be to generate sizable welfare gains,
| experimented with larger externalities. | selected the citrus fruit, vegetable, and textile industries

for the experiment since they appeared to be particularly important to the Moroccan economy and
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affected comparatively strongly by the trade policies.

| generated additional gross welfare gains of 7 to 10 percent by adding externalities of 50
percent to the model, but dightly smaller externalities of 40 percent generated welfare gains of
only 2 to 3 percent. These resultsindicate that realistically large (1 or 2 percent) externalities are
unlikely to substantially increase the welfare benefits of free trade. It isthe new price vector that
is the major contributing factor to welfare gains and even the combined gains of the two forcesis
still small compared to many other policy instruments effects.

B) Welfare Losses:

What about the potential negative effects? |Is the existence of negative externaities a
credible argument to forgo trade liberalization? Recall Graham's (1923) theory that external
economies could cause awelfare loss to a trade-liberalizing country if the country's positive
externality generating industries contract and its negative externality producing industries expand.
To investigate this, | assigned positive externalities to all contracting industries and negative
externalities to the expanding ones. | found that in order to generate a welfare decline under the
full liberalization scenario the externdlities had to have a uniform absolute magnitude of about 35
percent. Thisisan unredisticaly large industry-wide externality. It isan order of magnitude
larger than most of my estimates; suggesting that Graham's argument may not be avalid reason
for asmall country to forgo trade liberalization.

C) Sources of the Gains From Trade:

Now | turn my attention to how the presence of external economies affects the more

traditional sources of welfare gains by comparing my results to those obtained by Rutherford et al

(1993). Recal that ASSOC, ECLIB, and ACCESS highlight different components of the
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Moroccan/EC trade agreement. Under ACCESS, welfare can increase from improved terms-of-
trade or better resource allocation, or both. Under ECLIB by contrast, the terms of trade are not
atered and welfare changes come from improved resource allocation aone.

Theresultsin Table 2 (columns 2, 4, 10, and 12) show that relative to ECLIB, ACCESS
yields larger welfare gains from smaller resource shifts. These differences indicate that the
primary source of the welfare benefitsin the ACCESS scenario is the improvement in Morocco's
terms-of-trade. These results closely parallel those obtained by Rutherford et al. Next, consider
the welfare changes obtained under the ASSOC scenario (column 1 of Table 2). Compare them to
those obtained under ECLIB or ACCESS, and recall that ASSOC combines the policy changes
from ECLIB and ACCESS. Table 2 shows that the welfare gains from ASSOC are roughly equal
to the sum of the gains from the two component scenarios.

Finally, consider the effects of external economies on the results from LIBALL. This
policy scheme eliminates all import barriers on goods regardiess of their origin, EC or non-EC.
The changes in welfare shown in Table 2 are typically an order of magnitude or more higher under
LIBALL than under ECLIB. Resource reallocation is also higher, but much less so. Typically,
only about 60 percent more labor and capital reallocates under LIBALL than in ECLIB. These
additional welfare gains, obtained with less than proportional resource shifts, indicate that while
lowering tariffs against the EC alone induces welfare-increasing resource reallocation (the ECLIB
scenario), the new vector is still sub-optimal. If thisistrue, then there is trade diversion under the
Morocco-EC Free Trade Agreement. Rutherford et al (1993) draw this conclusion from their
analysis and the evidence presented here does not indicate that the presence of industry-wide

externa economies aters their finding.
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VI. CONCLUSIONS:

Since the 1920's economists have wrestled with the effects of external economies on trade
liberalization. In this paper | show that under extreme conditions, externalities can reverse the
gains from trade found in perfectly competitive trade models. However, the externalities needed
to generate this result, even under the worst possible conditions (all expanding industries are
subject to negative externdlities, all contracting industries have positive externalities) are orders of
magnitude larger than those estimated in Krizan (1997). This suggests that the presence of
external economies of scale does not provide a credible argument for protectionism. On the other
hand, the CGE model showed that external effects can increase the welfare gains from trade
liberalization, but the combined effect is still small compared to other policy options. This finding
contrasts sharply with many models featuring internal returns to scale that are able to generate

large welfare benefits from trade liberaization.
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