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ABSTRACT

The current tool of choice for analyzing the impact of a potential North American Free Trade
Agreement on the economies of Canada, Mexico, and the United States is the static applied general
equilibrium model. Although this type of model can do a good job in analyzing, and even in
predicting, the impact of trade liberalization or tax reform on relative prices and resource allocation
over a short time horizon, it does not attempt to capture the impact of government policy on growth
rates. For this we need a dynamic model. This paper outlines some of the issues that confront a
researcher interested in building a dynamic general equilibrinm model to assess the potential
economic impact of a NAFTA, including the impact on growth rates. Simple calculations based on
preliminary empirical work indicate that the dynamic benefits of increased openness could dwarf the
static benefits found by more conventional applied general equilibrium models.
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1. Introduction

The current tool of choice for analyzing the impact of a potential North American Free Trade
Agreement on the economies of Canada, Mexico, and the United States is the static applied general
equilibrium model. Examples of such analyses include Brown, Deardorff, and Stern (1991); Cox
and Harris (1991); Hinojasa-GOjeda and Robinson (1991); KPMG Peat-Marwick (1991); Sobarzo
(1991); and Yunez-Naude (1991). They all tend to find small, but favorable impacts of such an
agreement.

Static applied general equilibrium models can do a good job in analyzing, and even in
predicting, the impact of trade liberalization or tax reform on relative prices and resource allocation
over a short time horizon. Kehoe, Polo, and Sancho (1991), for example, assess the performance
of a static general equilibrium mode! of the Spanish economy that had been constructed to analyze
the impact of the tax reform that accompanied Spain’s 1986 entry into the European Community.
They find that the model was able to account for more than two thirds of the variation of relative
prices that occurred between 1985 and 1987. (It would be interesting to do similar ex post perfor-
mance evaluations of the analyses of the NAFTA.)

Typically, however, this sort of model predicts small changes in economic welfare (see
Shoven and Whalley 1984 and Whalley 1989). One reason for this is that these models do not
attempt to capture the impact of government policy on growth rates. For this we need a dynamic
model. Anything that can affect the growth rate of a variable like income per capita or output per
worker, if only slightly, can have a tremendous impact over time,

Currently, there is no model that analyzes the impact of a NAFTA on growth rates. This
paper outlines some of the issues that confront a researcher infe:ested in building a dynamic applied
general mo;iel to assess the potential economic impact of a NAFTA, including the impact on growth

rates. A dynamic model can capture the effect of government policy on capital flows, and these are




very important. Yet, as we argue in the next section, a low capital-labor ratio cannot be the only,
or even the most important, factor in explaining the low level of output per worker in Mexico
compared to that in a country like the United States. We must look elsewhere for explanations for
the differences in levels of output per worker. It is here that the new, endogenous growth literature,
which follows Romer (1987) and Lucas (1988) and focuses on endogenous technical change, is able
to provide potential answers. This literature is still at a tentative, mostly theoretical level. This
paper uses preliminary empirical work at an aggregate level to estimate the impact of free trade on
growth rates in Mexico.

Although our calculations are fairly crude, they suggest that the dynamic impact of a NAFTA
could dwarf the static effects found by more conventional applied general equilibrium models.
Similar kinds of suggestive calculations are done to estimate the dynamic gains from the European
Community’s 1992 Program by Baldwin (1992). Unlike Baldwin’s analysis, however, the results
presented here are based on theories and empirical estimates that deal with trade directly. Baldwin
obtains his numbers by multiplying estimates of static gains from trade obtained by other researchers
by a multiplier derived from a highly aggregated growth model with dynamic increasing returns but
without any explicit role for trade. It is worth pointing out that the analysis in this paper does not
take into account phenomena like unemployment or underutilization of capacity. It is possible that
a free trade agreement would provide dynamic gains based on a more traditional macroeconomic
analysis; see Fischer (1992) for some suggestive results in this direction.

Although endogenous growth literature is still at a tentative stage, the intuition behind it is
fairly simple. Increased opennmess can alter the growth rate in clear ways: Economic growth is
spurred by the development of new products. New product development is the result of learning by
doing, where experience in one product line makes it easier to develop the next product in the line,

and of direct research and development. On the final product side, increased openness allows a



country to specialize more, achieving a larger scale of operations in those industries in which it has
a comparative advantage. On the input side, increased openness aliows a country to import many
technologically specialized inputs to the production process without needing to develop them itseif.

It is worth noting that the analysis in this paper pertains to the benefits of free trade in
general, not just the NAFTA. Because of their relative sizes and geographical locations, Canada and
Mexico do most of their trading with the United States; see Figure 1. For them the concepts of free
trade and the NAFTA are inextricably connected. Although Canada is the United States’ largest
trading pariner and Mexico its third largest, about three quarters of U.S. trade is with countries
outside North America. Nonetheless, the NAFTA represents an opportunity of the U.S. to commit
itself to a free trade policy, and for this reason the progress on the NAFTA is being closely

monitored throughout the world.

2. Capital Flows

A major impact of NAFTA would be on capital flows. One would expect capital to flow
from relatively capital rich Canada and the U.S. to relatively capital poor Mexico. Indeed, it is by
exogenously imposing a substantial capital flow of this sort that static models such as that of KPMG
Peat-Marwick (1991) are able to show a significant welfare gain to Mexico. It is worth stressing two
points about capital flows, however: First, differences in capital-labor ratios between Mexico and
its northern neighbors cannot be the sole explanation of the large differences in output per worker
between these countries. (See Lucas 1989 for a discussion and calculations similar to those below.,)
Consequently, simply equalizing capital-labor ratios cannot be the solution to the problem of
eliminating income differences. Second, when modeling the savings and investment decisions that
determine capital flows, we need to take into account the significant differences in age profiles of

the population between Mexico and its neighbors.




Alternative Measures of Relative Size

LAND AREA POPULATION GROSS DOMESTIC PRODUCT
(1988) (1988)
Canada
United States : United States United States
Mexico Mexico
Canada Canada
Mexico
9,976 1,058 9,373 26.1 83.6 2459 4359 176.7 484773
Thousands of Square Kilometers Millions of Inhabitants Billions of 1988 U.S. Dollars
Figure 1

Source: World Bank, World Development Report, 1990; Summers and Heston (1991).




To illustrate the point that differences in capital-labor ratios cannot explain the differences

in output per worker, suppose that each economy has the production function
= NI~
¥; = TN} oKy

where Y; is GDP, N; is the size of the work force, and K; is capital. In per capita terms, where

y; = Yj/N; and k; = K;/N;, this becomes y; = yk}. The net return of capital is
= -1

where 5 is the depreciation rate. In 1988, according to Summers and Heston {1951), real GDP per
worker was $14,581 in Mexico and $37,608 in the U.S. Suppose that o« = 0.3, which is roughly
the capital share of income in the U.S. Then to explain this difference in output per worker, we
need capital per worker to be larger than that in Mexico by a factor of 23.5,

1/
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Suppose that 5 = 0.05 and r; = 0.05, which are roughiy the numbers obtained from calibration.

Then the net interest rate in Mexico should be 17,2 times that in the U.S.,

Im

1~
o = (T +0) [1:: ] — 5 = 0.1023.5°7 — 0.05 = 0.86.

During the period 1988-90 the real return on bank equity in Mexico (and banks are the major
source of private capital in Mexico) averaged 28.2 percent per year, as compared to 4.7 percent in
the U.S. (see Garber and Weisbrod 1991). Since 28 percent is far less than the 86 percent that we

would expect if differences in capital-labor ratios were the principal determinant of the differences




in output per worker between Mexico and its neighbors, we must look elsewhere for this determi-
nant,

There are at least two objections that can be raised to the above calculations: First, a
comparison based on per capita GDP in U.S. dollars using the exchange rate to convert pesos into
dollars would suggest that y, /y__. is much larger, about 7.9. Second, calibrating the capital share
parameter « using Mexican GDP data would vield a larger value, about 0.5. These two objections
work In opposite directions, however, and our calculations can be defended as being in a sensible
middle ground: income comparisons based on exchange rate conversions neglect purchasing power
parity differentials; per capital comparisons rather than per worker comparisons neglect demographic
differences; much of what is classified as net business income in Mexico is actually returns to labor;
and so on.

Moreover, that differences in capital per worker cannot be the sole explanation of differences
in output per worker across couniries is a more general point. & is supported both by historical
evidence, such as that of Clark (1987), and by even more extreme examples of differences in output
per worker: According to Summers and Heston (1991), real GDP per worker in Haiti in 1988 was
4.9 percent of that in the U.S, The same sort of calculations as those above would suggest that
interest rates in Haiti should be over 11,000 percent per year if differences in the capital-labor ratio
were the sole explanation of the differences in output per worker. Furthermore, historical evidence
does not indicate that Mexico has always been starved of funds for investment. The problem has
often been that investments abroad, particularly in the U.S., have been more attractive. Between
1977 and 1982, for example, $17.8 billion of private investment flowed into Mexico while $18.7
billion flowed out (Garcia-Alba and Serra-Puche 1983, p. 45).

Although capital flows cannot provide all of the answers to Mexico’s problems, they are

important. If capital flows could lower the net interest rate in Mexico from 28 percent per year to




5 percent, we would estimate that the capital labor ratio in Mexico would increase by a factor of

about 5.5

Krex _ [0.28 + a] vom s
K oex 005 + 4

This would increase Mexican output per worker to about $24,300, which would close the current
gap with the U.S. level by about 42 percent.

Some of the current high return on capital in Mexico can be accounted for by an inefficient
and oligopolistic financial services sector. A NAFTA might increase the efficiency of this sector.
An even more significant impact of a NAFTA would be to create a stable economic environment that
would encourage private investment in Mexico, It was do to this in at least two ways: First, it
would lock the Mexican government into the free trade policy and the liberal policy towards foreign
direct investment that it is currently pursuing unilaterally, Second, it would protect Mexican
producers from protectionist tendencies in the U.S., which fluctuate with the business cycle and are
sensitive to a variety of special interest groups. Direct foreign investment in Mexico has increased
dramatically in recent years, as seen in Figure 2. Some of this increase has been due to the
liberalization of Mexican laws regarding such investments, and some has undoubtedly been due to
improvements in expectations about Mexico’s economic future.

A sensible analysis of capital flows must model consumer’s savings decisions. In modeling
savings decisions in North America, we must take into account demographic differences among these
countries. To illustrate the importance of demographic differences, we note that currently haif of
the population of Mexico is under the age of 20, while the populations of Canada and the U.S. are
currently aging as the postwar baby boom generation reaches middle age. These differences would
be very important in an overlapping generations context in which life-cycle consumers dissave when

young and build up human capital, save during the middle of their lives, and dissave again when old




Book Value of Direct Foreign Investment in Mexico

30+

Billions of

U.S. Dollars
26.56

6.84

1979 80 81 82 83 84 85 86 87 88 89
Year
Figure 2

Source: Secretaria de Comercio y Fomento Industrial




during retirement. An example of an applied general equilibrium model with overlapping generations
is Auerbach and Kotlikoff (1987). Modeling demographic differences in an overlapping generations
framework would be especially important in a model in which the accumulation of human capital,

as well as that of physical capital, plays an important role.

3. Specialization in Final Products

The potential of learning by doing to account for economic growth has been recognized since
the pioneering work of Arrow (1962). The micro evidence has a long history going back to Wright
(1936), who found that productivity in airframe manufacturing increased with cumulative output at
the firm level. Later studies have confirmed this relationship at the firm level and industry level.
Recent research that incorporate learning by doing into models of trade and growth include Stokey
(1988) and Young (1991).

Consider the following simple framework, as presented by Backus, Kehoe, and Kehoe
(1991): Output in an industry in some country depends on inputs of labor and capital, country and
industry specific factors, and an experience factor that depends, in turn, on previous experience and
output of that industry in the previous period. Keeping constant the rates of growth of inputs, the
crucial factor in determining the rate of growth of output per worker is the rate of growth of the
experience factor. QOutput per worker grows faster in industries in which this experience factor is
higher. The level of growth of output per worker nationwide is a weighted average of the rates of
growth across industries. One way increased openness promoies growth is that it atlows a country
to specialize in certain product lines and attain more experience in these industries.

Modeling dynamic increasing returns as the resuit of learning by doing is a reduced form
specification for a very complex microeconomic process. It captures the effects of the learning curve

documented by industrial engineers. It also captures, to some extent, the adoption of more efficient




production techniques from abroad and from other domestic industry. The learning that takes place
is not solely related to physical production techniques, but also to the development of complex
financial and economic arrangements between producers of primary and intermediate goods and
producers of final goods. The ability of a country to benefit from learning by doing depends on the
educational level of the work force. It also depends on whether a country is at the frontier of
development of new products and production techniques or if it can import these from abroad: it
is easier to play catch-up than to be the technological leader.

Consider a model in which value added in industry i, i = 1, ..., I, is produced according to

the function

1=oy o
Yy = ANy K-

Here Y, is real value added of industry i in period t, N,, is labor input, and K, is capital services.

The variable A; measures the external effects of learning by doing. We assume that
Airr = Ap(1+8Yy)",

where §8; and p are positive constants. Thus, the rate of increase in learning is proportional to total
output. This is slightly different from the standard experience curve, in which productivity is an
increasing function of cumulative output, but has the same flavor: current production raises future
productivity. Defining y; = Y;/N, to be real output per capita and similariy defining n; and k;., we

obtain

1—oy o
Vi = YAl Ky,

which implies that the growth rate in per capita output is
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If we consider a balanced growth path in which the capital stock in each industry grows at the same

rate as output and the fraction of the labor force in each industry is constant, then we can calculate
g0y = 1+5Yp% - 1

where &, = 5/(1—ay).
The aggregate growth rate is the weighted average of growth rates of individual industries,

with weights given by shares in aggregate outpuf:

I I
14 gl = Y (YJYI + gyl = Y (Y /YO +8 Y%

i=1 i=1

If, in addition, 8; = 8 and §; = 1 for all i, aggregate growth is

I
g8y = BYI‘,E (Y /Y 2.

i=1

We refer to the summation in the above expression, a number between zero and one, as a specializa-
tion index. Its product with aggregate output operates as a scale effect on growth. In general, that
is, with §; » 1, the appropriate specialization index is based on other powers of the oufput shares
Y,./Y,, but this simple measure captures the dispersion of production across industries that the theory

suggest is important.

4. Imports of Specialized Inputs

Increased openness allows a country to import more specialized inputs to the production

process. Stokey (1988) and Young (1991) have proposed models in which new product development
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is still the result of learning by doing, but where the primary impact of learning by doing is in the
development of new, more specialized inputs. Trade allows a country to import these inputs without
developing them itself., Aghion and Howitt {(1989), Grossman and Helpman (1989}, Rivera-Batiz and
Romer (1989), and others have proposed similar models where it is research and development that
leads to the development of new products. {Here, of course, the relationship of trade and growth
is more complicated if one country can reap the benefits of technological progress in another country
by importing the technology itself without importing the products that embody it.)

Suppose, as in Stokey (1988) and Young (1991), that learning by doing leads to the develop-
ment of new or improved products. Final output is produced according to the production function

odlp

oo

Y, = 4NI~@ lxt(i)"di

There is a continnum of differentiated capital goods (or intermediate goods), with X.(i) denoting the
quantity of capital goods of type i, 0 < i =< co. The parameter p is positive, allowing output even
if there is no input of some capital goods. This type of production function embodies the idea that
an increase in the variety of inputs leads to an increase in measured output.

Growth arises from an increase in the number of available capital goods. In period t, only
capital goods in the interval 0 < i < A, can be produced. Production experience results in the

expansion of the interval, the development of new products,

Ay = A(L+BY).
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The resource consiraint on capital goods is

A,
lxt(i)di = K,.

If the production functions for capital goods are identical, then the most efficient allocation of
resources results in equal production of all goods that are actually produced. Let us assume that all
goods in the interval 0 < i < A, are produced in equal amounts. Under suitable assumptions, this
is the equilibrium outcome (see, for example, Romer 1990). Letting X,() = X,, 0 <i < A, we

obtain

X, = KJ/A,
which implies
Y, = yNI"oKA!~o)s,
The growth rate of output per worker is
o
L2l
T .

gy) = (1+5Yr)a(l—p)/p

t

If we assume, in addition, that the capital stock grows at the same rate as output, then growth is

simply a function of the scale of production:
g = (1+8Y)* - 1,

where & = a(l—p)/[p(1—a)]. Again there is a scale effect at the country level: countries with
larger outputs grow faster.

The most interesting aspect of this theory is the perspective it gives us on trade and growth.

In the previous section the natural interpretation is that technology is embodied in people and is not
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tradeable, Trade may influence the pattern of production, including both the scale of production and
the pattern of specialization, and in this way affect growth. In this model, technology is embodied
in product variety, and there is a more subtle interaction between trade and growth. Recall that
increases in the number of varieties of intermediate goods raise output. If these varieties are freely
traded, a country can either produce them itself or purchase them from other countries. By
importing these products a small country can grow as fast as a large one. When there is less than
perfectly free trade in differentiated products, we might expect to find that both scale and trade in
differentiated products are positively related to growth.

A commonly used measure of the extent to which a country engages in trade of specialized
products in the Grubel-Lloyd (1975) index. The Grubel-Lloyd index for country j is

L T o+ - i
Xi + M} ’

Here Xi is exports of industry i; Mi is imports of industry i; X7 is total exports; and M/ is total
imports. Backus, Kehoe, and Kehoe (1991) find a strong positive relation between the Grubel-Lloyd
index for all products at the three-digit S.I.T.C. level and growth in GDP per capita for a large
sample of countries. They also find a strong positive relationship between the Grubel-Lloyd index
for manufactured products and growth in manufacturing output per worker, Trade in category 711,
nonelectrical machinery, might consist of imports of steam engines (7113) and exports of domesti-
cally produced jet engines (7114). Simultaneous imports and exports of these goods provide the

country with both, and leads fo more efficient production,

5. Some Empirical Estimates and Illustrative Calculations

Using cross-country data from a large number of countries over the period 1970-85, Backus,

Kehoe, and Kehoe (1991) analyze the determinants of growth, Various other researchers have used
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similar cross-country data sets to estimate the parameters of endogenous growth models; see Levine
and Renelt (1990) for a survey. Typically, researchers in this area find that their results are very
sensitive to the exact specification of the model and the inclusion or exclusion of seemingly irrelevant
variables. Backus et al. find, however, that, in explaining rates of growth of output per worker in
manufacturing, results related to the theory sketched out in the previous two sections are remarkably
robust. Using their methodology we can estimate some parameters for a model in which both
specialization in final output and the ability to import specialized inputs foster growth. Details
concerning the data sources and methodology can be found in Backus e al.
Consider a relationship of the form

I
gF) =a + B, log Y + 8, 1og ¥ (Xr¥i)? + B; log GLJ + 8, log ¥

i=1

+ 85 PRIMI + d,

Here g(#) is average yearly growth of manufacturing output per worker in percent form from
1970-85; Y! is 1970 manufacturing output; Zi_,(Xi/¥%)? is a specialization index based on exports
at the three digit S.L.T.C. level; G is the 1970 Grubel-Lioyd index of intra-industry trade; yJ is
1970 per capita income; and PRIM! is 1970 primary school enrollment rate. Bars above the
variables indicate that the variable deals with the manufacturing sector only; the specialization index
and the Grubel-Lloyd index, for example, are computed for manufacturing industries only.

We include total manufacturing output and the specialization index to account for the impact
of specialization in production of final goods. One motivation for using export data is that specializa-
tion is most important in the export sector. Another motivation is purely practical: the trade data
permits a more detailed breakdown of commodities, and the export specialization index can be
thought of as a proxy for the total production specialization index: if exports are proportional to

outputs, then XI = ¥ and E}_,(XirYH)? = ¢ £f_,(¥I/¥9)? and the two indices are proportional.
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The Grubel-Lloyd index is included, as we have explained, because it captures, in a loose way, the
ability of a country to trade in finely differentiated products, which our theory implies is important
for growth. We include initial per capita income and the primary enrollment rate partly because they
are widely used by other researchers in this area, such as Barro (1991), and partly because they may
be relevant to our theory: The inclusion of per capita income allows for less developed countries,
which are playing catch-up, to face different technological constraints. The inclusion of the
enrollment rate allows for differences in countries” ability to profit from learning by doing because
of differences in levels of basic education.

A regression of the above relationship yields

I
= 3151 + 0.729 log ¥) + 0.359 2 iy2
80°) = @721y T o5 08 ¥+ 3473 log X YD)

+ 1.018 Jog GI.J — 0.468 Jog yi + 2.064 PRIMJ
©.416) ¢ ©785) BV T 4187

NOBS = 45 R? = 0.478.

{The numbers in parentheses are heteroskedasticity-consistent standard errors.) Notice that in this
regression the coefficients all have the expected signs, and that the first three variables, total
manufacturing output, the specialization index, and the Grubel-Lloyd index, are all statistically
significant.

To illustrate the dramatic impact of trade liberalization possible in a dynamic model that
contains the endogenous growth features discussed in the previous two sections, let us suppose that
NAFTA allowed Mexico to increase its level of specialization in production of final manufactured
goods and imports of specialized inputs. The average values over 1970-85 of the specialization

indices and Grubel-Lloyd indices for the three North American countries are listed below. The
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values of the same indices for South Korea, a country with about the same output per worker as

Mexico, are also included for comparison.

B K¥? GO
Canada 7.10 x 1072 0.642
Mexico 5.93 x 10~4 0.323
U.S. 1.92 x 1073 0.597
Korea 5.43 x 1072 0.363

Suppose that free trade allows Mexico to increase its specialization index to 0.1 X 1072 and its
Grubel-Lloyd index to 0.6. Dramatic increases of this sort are possible: In 1970, for example,
Ireland had a Grubel-Lloyd index for manufactured goods of 0.150; in 1980, after having joined the
European Economic Community in 1973, this index was 0.642.

Using the above regression results, we would estimate the increase in the growth rate of

manufacturing output per worker of 1.645 percent per year

1.645

fl

593 x 1074 0.323
1.014 + 0.631.

-2
0.359 1og[l-°"_><_l°_] + 1.018 log [ 0"“’“]

1t is clear that much is at stake in the issues discussed here. Suppose that Mexico is able to increase
its growth rate of output per worker by an additional 1.656 percent per year by taking advantage of
both specialization and increased imports of specialized intermediate and capital goods. Then, after
25 years, its level of output per worker would be more than 50 percent higher than it would have
otherwise been. By way of comparison, if Mexico’s output per worker were 50 percent higher in
1988 than it was, then output per worker in Mexico would be about the same as that in Spain (again,

this comparison uses Summer’s and Heston’s 1991 data). Our earlier calculations suggested that
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Mexico could increase its output per worker by about 66 percent by increasing its capital per worker
until the rate of return on capital is equal to that in the U.S. Admittedly, these calculations are very
crude, but they suggest that there is a significant impact of increased openness on growth through
dynamic increasing returns. Furthermore, the dynamic benefits of increased openness dwarf the
static benefits found by more conventional applied general equilibrium models.

Obviously, this is an area that requires more research, and even a crude disaggregated
dynamic general equilibrium model of North American economic integration would make a substan-
tial contribution. More empirical work also needs to be done. Notice, for example, that the Grubel-
Lloyd indices reported above fail to capture the observation that Korea is fairly closed in final goods
markets but open to imports of intermediate and capital goods.

Our analysis suggests that Mexico has more to gain from free trade than do Canada or the
U.S. Both are already fairly open economies, and the U.S. is big enough to exploit its dynamic
scale economies. Mexico, however, has a smaller internal market. To follow an export-led growth
strategy, Mexico must look to the U.S., as the trade statistics in Figure 1 indicate.

Endogenous growth theories can be used to support industrial policies that target investment
towards certain industries and trade policies that protect some final goods industries. At the level
of aggregation used here, our results have little to say directly about such policies. Two warnings
about such policies are worth making, however: First, with regard to industrial policies, the learning
by doing process discussed in this paper, and innovation in general, is something that needs to be
modeled at a more micro level. Whether the government can do a better job than market forces in
directing investment in the presence of this kind of external effect is an important question that is
left open by our analysis. Second, with regard to trade policies, open access to U.S. markets for

Mexico mean open access to Mexican markets for the U.S. in the context of the NAFTA. It would
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be difficult, if not impossible, politicaily for Mexico to pursue selective protectionist policies like

those of Korea.

6. Aggregation Issues

One problem that confronts a researcher interested in constructing a dynamic general
equilibrium model to analyze the impact of NAFTA is what level of aggregation to use. There is
evidence that some disaggregation is necessary: Echevarria (1991), for exampie, finds that, while
changes in total factor productivity in the OECD has been negligible in recent decades in agriculture,
it has been significantly positive in services, although less than in manufacturing. Simple regressions
of growth in income per capita on the initial composition of output, that is, on percentages of output
in industry, agriculture, and services, account for more than 22 percent of the variation in growth
rates. Furthermore, differences in total factor productivity between Mexico and the U.S. differ
substantially across industries. The growth effects of a NAFTA are, therefore, apt to vary across
industries. The empirical results of Backus, Kehoe, and Kehoe (1991), which finds that the simple
endogenous growth models presented in this paper do well in explaining productivity growth in
manufacturing but not growth in total output per capita further suggecost of expropriation is a func-
tion of the level of investment in future periods and the expropriation set in future periods. In the
stationary equilibria we are focusing on, neither of these changesuickly with the number of sectors,
at least if adding new sectors adds new state variables. The more sectors that we add, however, the
more that we are able to capture gains from trade.

A further problem in applied modeling of trade and growth at a disaggregate level is that the
objects in theoretical models that stress the development of new products do not have obvious
empirical counterparts in the data. (We should note that work such as that of Brown (1987) and

Watson (1991) indicate that the disaggregation of goods typically used in static trade modeis has
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problems in terms of capturing the degree of substitutability between imports and domestically
produced goods.) Various approaches have been used to reinterpret trade data disaggregated using
the S.I. T.C. in terms of these sorts of themes, for example, Feenstra (1990), Havrylyshyn and Civan

(1985), and this paper. This is obviously an area that needs more research, particularly research

with a high imagination component.
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Alternative Measures of Relative Size
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Figure 1

Source: World Bank, World Development Report, 1990; Surmmers and Heston (1991).




Book Value of Direct Foreign Investment in Mexico
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Figure 2
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