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MANUFACTURING SECTOR PERFORMANCE 
IN MEXICO, UNDER BALANCE 

OF PAYMENTS-CONSTRAINED GROWTH

Tsuyoshi Yasuhara*

Abstract

Between 1998 and 2006, the balance of payments-constrained capital productivity for 
maquiladoras increased signifi cantly, while the same estimated for non-maquiladoras 
grew only slightly. The two sectors have not built forward and backward linkages, 
even though they have been constrained similarly by the foreign exchange gap. Trade 
liberalization policy, particularly the promotion of temporary imports for re-export, 
has not helped to bring about export-led growth in Mexico.
Key terms: trade liberalization, balance of payments-constrained capital productivity, 
maquiladora, forward and backward linkage, temporary imports for re-export.
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Resumen

Entre 1998 y 2006 se estima una gran baja en la productividad del capital restringida 
por la balanza de pagos de la industria maquiladora, mientras que la no maquiladora 
decreció ligeramente. Las dos no han establecido la cadena del valor agregado de las 
actividades productivas; sin embargo la productividad de ambas está restringida por 
la reserva de divisas. La liberalización comercial, particularmente la promoción de la 
importación temporal para la reexportación, no ha contribuido al crecimiento dirigido 
por la exportación de México.
Palabras claves: liberalización comercial, productividad de capital restringida por 
la balanza de pagos, maquiladora, cadena del valor agregado de las actividades 
productivas, importación temporal para la reexportación

Résumé

Entre 1998 et 2006, on observe une grande baisse de la productivité du capital limitée 
par la balance des paiements de l’industrie de sous-traitance, alors que pour l’industrie 
non sous-traitante elle a légèrement diminué. Ces deux types d’industrie n’ont pas 
établi entre elles la chaîne de la valeur ajoutée des activités productives, cependant 
la productivité de l’industrie sous-traitante et celle des deux est limitée par la réserve 
de devises. La libéralisation commerciale, notamment la promotion de l’importation 
temporaire pour la réexportation, n’ont pas contribué à la croissance, laquelle dépend 
de l’exportation mexicaine. 
Mots clés: libéralisation commerciale, productivité du capital limitée par la balance 
des paiements, sous-traitance, chaîne de la valeur ajoutée des activités productives, 
importation temporaire pour la réexportation.

Resumo

Entre 1998 e 2006 estima-se um grande declínio na produtividade do capital 
restringido pela balança de pagamentos da indústria “maquiladora”, enquanto  que 
a não-“maquiladora” decresceu ligeiramente. As duas não estabeleceram a cadeia 
de valor agregado das atividades produtivas entre elas, no entanto a produtividade da 
“maquiladora” e a de ambas está restringida pela reserva de divisas. A liberalização 
comercial, particularmente a promoção da importação temporal para a reexportação, 
não contribuiu para o crescimento dirigido pela exportação do México.
Palavras-chave: liberalização comercial, produtividade de capital restringida pela 
balança de pagamentos, “maquiladora”, cadeia de valor agregado das atividades 
produtivas, importação temporal para a reexportação.
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Introduction

Neoliberal policy is based on the argument that wholesale trade liberalization 
promotes manufacturing sector exports, which necessarily induce higher 
levels of productivity and social welfare. Since the North American Free 

Trade Agreement (NAFTA) came into effect, increased exports from Mexico’s 
representative manufacturing industries have come to be accepted as the engine of 
development. Meanwhile, some empirical studies support the view that export-led 
growth policies do not yield high growth rates, but have led to the destruction of 
major industries1. The balance of payments-constrained growth theory, advanced 
by A. P. Thirlwall, offers a theoretical basis for the interrelations between trade 
liberalization and deindustrialization.

This paper proposes using an alternative approach to the balance-of-
payments-constrained growth model, one that examines the constraints of the 
foreign exchange gap on capital productivity. The fi rst part analyzes trade balance 
performance and the mechanism of temporary import for re-export. The second 
presents studies of the balance-of-payments-constrained growth model for 
income and capital productivity. In the third section, we test the empirical study of 
elasticity between certain factors, to identify the balance-of-payments-constrained 
growth rates of income and capital productivity in both the maquiladora and the 
non- maquiladora sectors.

I. Balance of payment structure and the situation 
in the manufacturing sector

The total export of goods, as a share of GDP, increased from 14.5 percent in 1994 
to 29.8 percent in 1998. Export growth is attributed to the upward trend of demand 
in the United States, and the facilitated access to the U.S. market. On average, 
tariffs on total exports to the United States were cut from 2 percent in 1993 to less 
than 0.4 percent in 1999.2 At the same time, the manufacturing sector accounted 
for a 4.8 percent growth rate between 1988 and 2000. Nevertheless, that sector has 
constantly achieved large trade defi cits. The manufacturing trade defi cit expanded 
from 14 percent of GDP in 1988 to more than 30 percent in 1994.3

| See Pieper, 1998, and Shafaeddin, 2005.
2 Moreno-Brid, Juan Carlos, Jesús Santamaría and Juan Carlos Rivas Valdivia, 2005.
3 Banco de México Indicadores económicos y fi nancieros, http://www.banxico.org.mx/ eInfo

Financiera/FSinfoFinanciera.html
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Figure 1 shows a structural change in Mexico refl ected in the trade balance. 
The evolution of the trade balance as a share of GDP was subject to downward 
fl uctuations during 1987-1993 and 1996-1998, following the periods of trade 
surplus after the devaluations in 1983-85 and 1995, respectively. The trade balance 
corresponded to the macroeconomic adjustment phase until 1998. Otherwise, 
since 1998, fl uctuations in the proportion of trade defi cits to GDP have stabilized. 
Since that year, the domestic economy has stagnated, and this has yielded the 
trade balance results shown below.

The evolution of trade, shown in Figure 2, supports the above observation. 
Exports and imports of goods, as a share of the GDP, have occurred in sluggish 
phases since 1998, in which both categories can be seen to have very similar 
up-and-down movements. Under the NAFTA regime, the value of manufacturing 
exports grew to 106 billion dollars in 1998 and to 202 billion dollars in 2006, 
in spite of stagnating at about 140 billion dollars between 2001 and 2003. As 
a share of the GDP, exports by the same sector decreased by 3 percent in 2001 
and 2002.
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One of the main contributing factors to the stagnation of trade is the declining 
scale of the maquiladora industry. Total exports by the maquiladoras accounted 
for 53 billion dollars in 1998, and 79 billion dollars in 2000, but they fell to 
77 billion dollars in 2003, and then rose to 112 billion dollars in 2006. At the 
same time, the manufacturing trade surplus by that industry increased from 10 
million dollars in 1998 to 17 million dollars in 2000, and further to 23.6 million 
dollars in 2006.4 Meanwhile, the annual growth rate for fi xed capital formation 
involving machines and equipment reached 24 percent in 1996 and 34.4 percent 
in 1997, which was then downsized to -6.2 percent in 2000 and -3.8 percent in 
2001, before recovering somewhat to 12.8 in 2006.5 The growth of exports by 
the maquiladora has been structurally accompanied by an increase of imports in 
the same sector, vis-à-vis. Hence, the declining evolution of maquiladora trade 
since 2000, accompanied by a negative growth rate for fi xed capital, may refl ect 
a withdrawal from product lines by a large number of fi rms in the region.

4 INEGI, Banco de Información Estadística, Cobertura temática>Sector externo>Balanza 
comercial de la industria manufacturera, http://dgcnesyp.inegi.gob.mx/cgi-win/bdieintsi. exe 
/NIVJ100004#ARBOL

5 INEGI, ibid., Cobertura temática>Indicadores económicos de coyuntura>Indicador de la inversión 
fi ja bruta, http://dgcnesyp.inegi.gob.mx/cgi-win/bdieintsi.exe/NIVA050009# ARBOL
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6.  R e g a r d i n g  t h i s  r e - e x p o r t  o f  i m p o r t e d  g o o d s ,  w e  s h o u l d  d i s c u s s  s o m e  

e f f e c t s  o f  t h e  p r o g r a m s  t o  p r o m o t e  t e m p o r a r y  i m p o r t s .  R u l e  3 0 3  o f  t h e  

N A F T A  

deÞ  nes the Rules of Origin, stating that Mexico needs to equate nominal tariffs 

f o r  i m p o r t  f r o m  o u t s i d e  t h e  

N A F T A  r e g i o n  w i t h  t h o s e  a p p l i e d  t o  i m p o r t s  f r o m  

t h e  N o r t h  A m e r i c a n  r e g i o n .  T h e  R u l e s  o f  O r i g i n  h a v e  r e s t r i c t e d  m a q u i l a d o r a  

a c t i v i t i e s  f o r  i n v e s t m e n t s  f r o m  A s i a  a n d  E u r o p e  l e a d i n g  t o  i m p o r t s  o f  s e m i -

c o m p l e t e d  i n d u s t r i a l i z e d  g o o d s  a n d  e x p o r t s  o f  Þ n i s h e d  g o o d s  t o  t h e  N o r t h  

American market. The Mexican administration, which aims to promote foreign 

d i r e c t  i n v e s t m e n t  f r o m  o u t s i d e  t h e  

N A F T A  r e g i o n  h a s  a d o p t e d  P r o g r a m s  f o r  

I n s t r u m e n t s  t o  P r o m o t e  E x t e r n a l  T r a d e ,  s u c h  a s :  T h e  P r o g r a m  o f  T e m p o r a r y  

Import for Re-export (

PITEX: Programa de Importaci—n Temporal para Producir 

A r t ’ c u l o s  d e  E x p o r t a c i — n )  a n d  t h e  S e c t o r  D e v e l o p m e n t  P r o g r a m s  (

P R O S E C : 

Programas de Fomento Sectorial).

I n  t h e  P l a n  N a c i o n a l  d e l  D e s a r r o l l o  2 0 0 1 - 2 0 0 6 ,  t h e  F o x  a d m i n i s t r a t i o n  

r e a f Þ r m e d  t h a t  M e x i c o  i s  t o  f o r m u l a t e  s e c t o r - s p e c i Þ  c  p o l i c i e s  t o  s t i m u l a t e  

i n t e r n a t i o n a l  c o m p e t i t i v e n e s s .  T h e  

P R O S E C  p r o g r a m s  h a v e  b e e n  r e v i s e d  s i n c e  

2 0 0 0 ,  s o  a s  t o  c o m p e n s a t e  i n  t w e n t y - t w o  s e c t o r s  f o r  t h e  a d v e r s e  i m p a c t  o f  R u l e  

303, by promoting the import of intermediate goods in some selected categories.

7 

The compensation provided by this program has comprised tariff reductions for 

selected manufactured goods, to lower the cost of imported intermediate inputs 

from outside the 

NAFTA region, which have fallen on average from 10.38 percent 

to 5.26 percent. The new tariff rate for imports from the 

NAFTA countries is 5.31 

p e r c e n t .  H e n c e ,  t h e  

P R O S E C  o p e n e d  i t s e l f  t o  t h e  l e g a l  p o s s i b i l i t y  o f  a p p l y i n g  

different import tariffs to similar items. The tariffs imposed by the 

PROSEC have 

s t i m u l a t e d  t h e  t e m p o r a r y  i m p o r t  o f  s e m i - Þ  n i s h e d  g o o d s  f r o m  o u t s i d e  N o r t h  

America, only to direct the items for re-export to the 

NAFTA region.

8

6

 Dussel and Katz, 2002.7

 T h e  l i s t  o f  g o o d s ,  w h i c h  b e c o m e  s u b j e c t  t o  t a r i f f  r e d u c t i o n  b y  t h e  P R O S E C a n n o u n c e d  i n  

D e c e m b e r ,  2 0 0 0 ,  i n c l u d e s  1 5 , 9 4 9  c a t e g o r i e s  o f  g o o d s  a l t o g e t h e r .  I n  t h i s  l i s t  t h e  e l e c t r i c a l  

a p p l i a n c e s  i n d u s t r y  a c c o u n t s  f o r  2 , 7 9 6  i t e m s ,  e l e c t r o n i c  e q u i p m e n t  3 , 1 9 1 ,  a n d  t h e  t r a n s p o r t  

i n d u s t r y  2 , 6 5 5 .  T h e  s a m e  p u b l i s h e d  i n  M a r c h ,  2 0 0 4 ,  i n c l u d e s  1 7 , 4 5 8  c a t e g o r i e s ,  i n c l u d i n g s  

1 , 4 0 7  e l e c t r i c a l  a p p l i a n c e s ,  3 , 6 6 8  i t e m s  o f  e l e c t r o n i c  e q u i p m e n t ,  a n d  2 , 7 7 8  t e x t i l e  i t e m s  

(Secretar’a de Econom’a, 2004, pp6116).8

 Dussel and Katz, 2002.
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Our analysis of the PROSEC leads us to propose a hypothesis. Large numbers 
of maquiladora fi rms have shifted their activities to temporary import for re-
export, and therefore operate with a relatively reduced scale of manufacturing 
operations, negative fi xed capital formation growth rates, and further decreased 
capital productivity. We shall elaborate on this hypothesis in the following 
sections.

II. Models of Balance of payments-constrained growth

1. The balance of payments-constrained income growth model

In the neoliberal economic context, export promotion policy is interpreted as 
a major way of fulfi lling productivity and income growth, according to the 
neoclassical production function, with inputs of capital and labor such as Y=f (K, 
L). Here, it is assumed that selections of the scale of inputs and of the composition 
of capital and labor are exogenous factors, which may be seen as being subject 
to aggregate demand. Hence, additional export demands realized by trade 
liberalization are seen as the leading determinants of both static and dynamic 
gains on the supply side.

The balance-of-payments-constrained growth model, introduced by A. P. 
Thirlwall,9 suggests that the economic growth rate in the long run is described 
as the ratio of “the growth rate of export amount/the income elasticity of import 
demand”. The key notion is that factor inputs are determined endogenously, and 
that the availability of foreign exchange may be a fundamental constraint on the 
long-term rate of economic activity. Actually, although the world as a whole is 
not constrained by the balance of payments, there is good reason to suppose 
that semi industrialized countries are confronted by constraints from foreign 
exchange reserves and external debt.10 The balance-of-payments-constrained 
growth model, which takes into account capital fl ows, as described in Thirlwall 
and Hussain (2004), suggests that developing economies with trade surpluses and 
others with trade defi cits face very different conditions. The model presented by 
Moreno-Brid (2004) is based on the following equations, with a constant ratio of 
the current account defi cit to nominal income:

9 Thirlwall, 2002, pp.71.
10 Thirlwall and Hussain, 2004.
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                               (1)
                                (2)
                                           (3)
                     (4)

The fi rst two equations indicate export and import demand functions with 
constant price elasticity, x standing for real exports, m for real imports, p for 
domestic prices, p* for foreign prices, w for real incomes in the world market, 
and y for real domestic incomes. In the model, (<0) is the price elasticity of 
exports,  (>0) is the income elasticity of exports, and (<0) and  (>0) are the 
respective import elasticities. The nominal exchange rate is supposed to be fi xed 
and equal to one. The price ratio p/p* displays the terms of trade. Equation (3) 
presents the defi nition of  as a ratio of the amount of nominal imports to the 
current account defi cit. Equation (4) indicates the equilibrium condition for 
the balance of payments, which is derived from the defi nition of the balance of 
payments: B=(p*m−px)/py= (M−X)/Y. In this equation, M and X stand for values 
of imports and exports of goods, respectively, and B represents the initial ratio of 
the current account defi cit to domestic income, Y. Differentiating the equation for 
all the variables, we obtain the equilibrium condition for economic growth with 
a sustainable defi cit:

0= (M/Y)dm/m −(X/Y)dx/x −[(M−X)/Y]dy/y +(M/Y)(dp*/p*−dp/p)

Substituting M, X and Y with pm*, px and py, and using equation (3), the 
equilibrium condition (4) is shown. The balance-of-payments-constrained growth 
rate for real domestic income is described as yg, by solving equations (1)-(4):

                (5)

Multiplying (5) by 1/ , and defi ning  as export/import ratio, we obtain the 
following:

        (6)

Equation (6) suggests the following. The growth rate for income in the long 
term is identifi ed as a function of the initial export/import ratio ( ), the price 
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elasticity and income elasticity of exports ( , ), the same for imports ( , ), the 
growth rate for income in the world market w, and the terms of trade (p*/p).

We analyze two special cases, and we then refer to the normal case. Firstly, 
when the terms of trade are constant (dp/p=dp*/p*), the balance-of-payments-
constrained growth rate for income is defi ned as:

        (7)

Under the condition of −(1− )>0, growth rate yg for real income is positively 
related to the export growth rate, and negatively related to the income elasticity 
of imports . Hence + >1 guarantees the theorem of balance-of-payments-
constrained growth, referred to in this section. Moreover, in the economy with 
a trade surplus (1< ), the export/import ratio may ease the restriction realized 
by the increased income elasticity for imports. Secondly, when the trade 
defi cit converges towards equilibrium ( =1), the growth rate, yg, reduces to the 
following:

         (8)

In (8), the component + +1 with positive sign ( + +1>0) yields the result 
that an improvement in the terms of trade (dp/p>dp*/p) is positively related to the 
balance-of- payments-constrained growth rate for income. In this case, + +1 
corresponds to the Marshall-Lerner condition.

Thirdly, we elaborate determinant factors for the growth rate of yg under 
expanded trade defi cits, and it is therefore necessary to identify the sign of −( −1). 
From the defi nition of elasticity:

        (9)

From (9),  >(1− ) is achieved when:

    dm  >  p*m− px     (10)
    dy           p* y 

The implication of (10) is that the growth rate of the ratio of real imports to real 
income is greater than the existing ratio of the nominal trade defi cit to nominal 
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income, calculated using the foreign price. When >(1− ) is realized, the trade 
balance is in surplus, or the trade defi cit converges towards equilibrium. In this 
case, the theorem for balance of payments-constrained growth is guaranteed by 
(6), which suggests that the growth rate for exports is positively related to the 
growth rate for real income. Nevertheless, from (10), the ratio of the trade surplus 
to nominal domestic income may decline, or the same trade defi cit will increase 
over time. The share of the trade surplus in nominal income will be reduced, so 
the economy will be faced with a gap between its foreign exchange reserves and 
external debt burden. Here, the growth rate yg is positively related to external 
demand, although it will be restricted by a gap in the foreign exchange reserves. 
An improvement in the terms of trade may be one of the necessary conditions to 
ease this restrictive condition.

In the actual case of Mexico after 1998,  has converged to one compared 
with the same category up to 1997. There is, therefore, good reason to suppose 
that the balance of payments-constrained growth rate of income yg is positively 
related to the growth of external demand and to an improvement in the terms 
of trade.

Meanwhile, <(1− ) is produced mainly because an increase in domestic 
income brings about a fall in the current account defi cit as a proportion of income. 
In the case of <(1− ), the growth rate of yg is negatively related to exports and 
the improvement of the terms of trade. The result shows a limited possibility of a 
positive balance of payment-constrained growth in income, which is contradictory 
to the present situation. The implication is as follows. In the economy with a large 
and prolonged trade defi cit, corresponding to the small size of , income elasticity 
to import  will be held at a high level to contain >(1− ). Therefore, to maintain 
a positive rate for balance of payments-constrained growth, given a signifi cant 
scale for the trade defi cit, some political direction is necessary to produce an 
increased income elasticity to import.

2. The balance of payments-constrained 
capital productivity growth model

Neoclassical economics considers that trade liberalization can encourage 
wholesale exports, allowing entities to produce more with increased total 
factor productivity. In this context, productivity is identifi ed as a function of 
technological innovation. Thirlwall’s Law conceptualizes growth as a demand-
led process, although Palley (2002) shows that both the supply-led and demand-
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led growth models neglect any discussion on how the growth rates of supply and 
demand are reconciled.

Domer’s model recognizes that investment is a two-edged sword. It generates 
further increased demand through the investment multiplier, and induces expanded 
supply through additional fi xed capital formation. In the balance of payments-
constrained growth theory, a change in the scale of investment yields increases 
in demand, as follows: dyd/yd=dk/k=i/k, where dk stand for a fi xed investment 
fl ow. Increased supply produced by investment is described as: dys/ys=ai, where 
a represents capital productivity, or the output fl ow per unit of investment.11 In the 
above model, equations (1)-(4), dy/y in (2) and (4) correspond to a determinant 
demand factor, and we therefore substitute dy/y with ai. Thus (2) and (4) are 
described in the reformed equations as:

        (11)

        (12)

Equation (12) describes the capital productivity level as a function of the 
foreign exchange reserve gap and a change in the terms of trade. The balance 
of payments-constrained rate of capital productivity aig is obtained by solving 
equations (1), (3), (11) and (12):

        13)

In equations (11) and the (13),  stands for the import elasticity of investment 
demand. In most cases, the sign  can be positive. Nevertheless, if a rigid import 
substitution industrialization policy is adopted for the investment goods sector, 
a huge shift of investment demand from imported goods to domestic goods may 
lead to <0.

First, when the terms of trade are constant, using equation (13), balance of 
payments-constrained capital productivity is defi ned as:

        (14)

11 Thirlwall, 2006, pp.132.
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With −(1− )>0, the completed investment aig is positively related to the 
growth rate of exports and negatively related to the investment elasticity of 
imports . We consider the case of >0 and therefore the condition of + >1 to 
be guarantees that the capital productivity level is positively related to external 
demand, and negatively to elasticity . Second, when the trade defi cit converges 
to equilibrium, aig can be reduced to the following:

        (15)

Here + +1>0 induces the result that an improvement in the terms of trade 
yields a further augmented level of capital productivity.

In the case of a prolonged trade defi cit, the sign −( −1) is identifi ed as:

        (16)

The necessary condition for  >(1− ) is achieved, by the previously referred 
method using equations (9) and (10):

        (17)

A rough implication of (17) is as follows. When the ratio of the real import 
growth rate to the fi xed investment growth rate exceeds the ratio of trade defi cits 
to fi xed capital, a positive sign for −( −1) is induced.

The condition of >(1− ) can be realized in the condition of a prolonged 
trade surplus or a convergence of the trade defi cit to equilibrium. Equation 
(13) indicates that balance of payments-constrained capital productivity aig is 
positively related to the level of exports, and positively to an improvement in the 
terms of trade, as long as the Marshal-Lerner condition is completed. Meanwhile, 
aig is negatively related to the investment elasticity of imports. Hence, from (17), 
the ratio of trade defi cits to investment will rise, or the ratio of trade surpluses 
to investment falls. In either case, investment will be reduced, and the economy 
will be confronted with a foreign exchange reserve gap because of the trade 
defi cit. Therefore, balance of payments-constrained productivity aig, positively 
related to external demand is restricted through a standstill in investment and the 
foreign exchange reserve burden. The suggestion is as follows. In the referred 
condition of a trade balance, in order to keep the growth of aig at a signifi cant 
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rate, it is necessary to hold the investment elasticity of imports at an appropriate 
level and seek to improve the terms of trade.

In the case of <(1− ), aig is negatively related to the growth of external 
demand and to an improvement in the terms of trade. Therefore, in an economy 
with a large trade defi cit (lower ) and/or with a reduced scale for , an 
additional external demand yields negative infl uence to capital productivity aig. 
The implication is that, under a very large foreign exchange reserve gap and a 
foreign debt burden, additional export demand may not induce increased capital 
productivity, and that an expansion of fi xed investment does not ease the trade 
defi cit constraints.

It is convenient to summarize the analysis. >(1− ) produces a greater 
possibility of a positive balance of payments-constrained income growth rate, 
under the conditions of a foreign exchange gap. On the other hand, >(1− ) 
yields a further possibility of positive capital productivity growth, aig, as long 
as the investment elasticity of imports and the terms of trade are controlled 
appropriately. The rates of yg and aig are positively related to the income 
elasticity of exports and negatively to the same elasticity of imports.

III. Empirical analysis of balance 
of payment-constrained growth in Mexico

1.  Trade and income in the maquiladora 
industry and the non-maquiladora industry

The balance of payments-constrained growth model leads us to observe that 
the real income growth rate and the productivity of capital are functions of the 
income elasticity of imports and the foreign exchange gap. In this section, we 
present empirical models to calculate the income growth rate, yg, and capital 
productivity, aig. Table 1, between equations 1) to 5), shows the effects of the 
elasticity of imports on domestic income and the domestic price, and of the 
same for exports on U.S. income and the international price, for the whole 
manufacturing sector, the maquiladora industry and the non-maquiladora 
sector. Statistics for the maquiladora sector income are not available, so the 
models are based on the growth rates for total GDP in Mexico and the United 
States. The result of 6) and 7) in Table 1 shows the effects of the elasticity of 
imports on investment and domestic price, by those two sectors.
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The estimated values of the elasticity of import and the export/ import ratio 
help us to see that in each model the condition of −(1− )>0 and −(1− )>0 
is fulfi lled. The income elasticity of maquiladora imports has increased from 
-0.85 to 3.86. During 1998-2006, this sector had the highest income elasticity of 
imports and the effect of the further elevated elasticity of exports on U.S. income 
at 7.18, compared with the same category during 1983-1997. The rate of yg for the 
maquiladoras is estimated as -40.95 in 1983-1997, and as 7.04 in 1998-2006.

With the results shown in Table 1 we estimate the balance of payments-
constrained growth rate for income and balance of payments-constrained capital 
productivity in both sectors (see Table 2). The period between 1983 and 1997 was 
characterized by the adjustment phase in the trade balance after the devaluations. 
The balance of payments-constrained growth rate for income in the two sectors 
is estimated with negative signs, inconsistent with the actual statistic of 15.66 
during 1990-1997. The result suggests that the crisis infl uenced so highly as to 
give a negative rate for the balance of payments-constrained growth rate. In the 
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adjustment phase after the crisis, maquiladora exports were limited by demand in 
the U.S. economy, while most products produced by the non-maquiladora were 
produced for the domestic market.

In Table 2, rows 1) and 3) show the balance of payments-constrained growth rates 
of income for the maquiladoras and the non-maquiladoras, these being evaluated 
as 7.04 and 3.8, respectively, between 1998 and 2006. The period is distinguished 
by a stand-still in growth for trade defi cits as a share of GDP, and sluggish exports 
and imports. The estimated result of the balance of payments-constrained growth 
rate for income indicates that the national economy has been highly infl uenced by 
the U.S. economy in the adjustment phase, but to quite different degrees for the 
two sectors. In particular, since 2000, policies to promote temporary import for 
re-export, such as PROSEC, have induced higher income elasticity for maquiladora 
imports in the electrical appliances and electronic equipment sectors.

The income elasticity to import by the non-maquiladora industry declined 
from 4.67 during 1983-1997 to 3.71 during 1998-2006, while the same elasticity 
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for the maquiladoras increased from −0.85 to 3.86 (Table 1). The quite different 
changing patterns of the income elasticity to import suggest that the maquiladora 
and non-maquiladora sectors have not constructed forward and backward linkages 
in their investment demands. Imports by the maquiladora industry are composed 
exclusively of intermediate goods during the period under study. Meanwhile, 
among the goods imported by the non-maquiladora industry, intermediate goods 
occupy 61 percent in 1994 and 2006, and 67.8 percent in 1997.

Earlier studies assessing the synchronization of the business cycle between 
the United States, Canada and Mexico after NAFTA estimate the sensitivity 
coeffi cients of Mexico’s GDP growth rate with respect to the United States and 
other countries.12 Our analysis presents an alternative interpretation of business 
cycle synchronization. The growth of maquiladora and non-maquiladora export 
elasticity to U.S. income corresponds to the enormous infl uence of the U.S. 
economy on Mexico. On the other hand, the two sectors have had relatively 
close levels of income elasticity to import since 1998. These circumstances have 
further deepened the connection of import demand between Mexico and the North 
American countries, to a similar extent in the maquiladora and non-maquiladora 
industries.

Balance of payments-constrained capital productivity for the maquiladoras 
fell from 134.6 during 1983-1997 to 16.6 during 1998-2006 (as shown in Table 
2). The result is compatible with the current growth rate statistics for maquiladora 
production, which are 15.66 and 9.4 for the same periods. The growth rate for 
fi xed capital formation also fell from 8.09 in 1983-1997 to 6.6 in 1998-2006.

During the period 1983-1997, balance of payments-constrained capital 
productivity for the maquiladoras at 134.6 greatly exceeds the same for the non-
maquiladoras (16.54). However, in 1998-2006, this rate for the maquiladoras 
and non-maquiladoras is estimated to have been relatively close, at 16.6 and 
11.08, respectively. The result shown in Table 2 points to a great difference 
between the two sectors. Balance of payments-constrained capital productivity 
for the maquiladoras falls dramatically from 134.6 in 1983-1997 to 16.6 in 
1998-2003, while, the same productivity for the non-maquiladoras declined 
only slightly, from 16.54 to 11.08 for the same two periods. The observation 
is consistent with a lack of forward and backward linkage for product lines 
between two sectors.

12 Lederman, Maloney and Servén, 2005, pp.85-111.
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Until the decade of the 1990s, the scale of fi xed capital for the maquiladora 
industry was larger than that of the non-maquiladora fi rms. Recently, activity 
for a large part of the maquiladora industry has declined. On the other hand, 
some non-maquiladora fi rms have added more productive equipment, possibly 
exceeding that of the maquiladoras. Our revised result for balance of payments-
constrained capital productivity for the two sectors offers an interpretation of 
this fact from the demand side. During the period referred to, a positive sign is 
identifi ed for −(1− ), and therefore the wholesale economy has been confronted 
with a foreign exchange gap. Particularly in the phase of the standstill in trade 
defi cits, fi rms in both sectors have tended to make full use of foreign exchange 
earned from exports. Hence, operations by the maquiladora industry and the non-
maquiladoras have been conditioned by the foreign exchange gap, which has led 
to closely estimated levels for the import elasticity of fi xed capital and balance of 
payments-constrained capital productivity.

IV. Conclusion

The balance of payments-constrained growth rate for income was estimated 
with signifi cant statistics between 1998 and 2006 for the maquiladora and non-
maquiladora sectors. The estimated results for balance of payments-constrained 
capital productivity suggest that investment by maquiladoras and non-
maquiladoras faced the common condition of a foreign exchange gap, during the 
phase of a stagnant trade defi cit.

What stand out are, fi rstly, the changing patterns of the income elasticity 
to import and export for the maquiladora and non-maquiladora sectors, and, 
secondly, the relatively close levels of balance of payments-constrained capital 
productivity for the two sectors since 1998. The two manufacturing sectors have 
not built forward and backward linkages for their product lines, even though 
they have been conditioned by similar trade defi cits and foreign exchange gaps. 
Furthermore, both the maquiladoras and non-maquiladoras are interconnected 
with the U.S. economy via a high income elasticity to export. The observed result 
has been stimulated by trade liberalization, particularly by the promotion policy 
of temporary imports for re-export, such as the PROSEC since 2000.

In the context of supply-side economics, to ensure export-led growth, it 
is necessary to establish policies that transform the manufacturing sector’s 
components and/or introduce new industries with comparative advantages. 
PROSEC has not achieved a structural change in comparative advantage. The 
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alternative approach using the balance of payments-constrained growth model 
suggests the importance of a demand-side viewpoint to interpret export-led 
growth policy. To achieve a higher growth rate for income and greater capital 
productivity, it is necessary to manage the trade balance and the foreign exchange 
reserves. Currently, the effects of the terms of trade and import elasticity on 
domestic income should be managed adequately.
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