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Abstract: Based on the so-called bounds testing approach, the paper studies the
long-run effect of capital flows and the real exchange rate on Mexico’s private in-
vestment from 1988 through 2008, presenting two main results. First, while capi-
tal inflows can potentially increase investment, in practice they may lower it, be-
cause, as capital flows in, the peso appreciates. Second, although both rp1 and
portfolio inflows can increase investment, the effect from rpr1 is significantly small-
er —in contrast to a frequent finding in the literature for other countries. Both
results help to explain the low “transfer” of capital flows to investment in Mexico,
and more generally the low levels of investment observed in the country.
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Flujos de capital e inversién privada en México

Resumen: Con base en el llamado enfoque de pruebas limite, el articulo estudia el
efecto de largo plazo de los flujos de capital y el tipo de cambio real sobre la inver-
sién privada en México de 1988 a 2008, con dos resultados principales. Primero,
aunque potencialmente los flujos de capital pueden aumentar la inversién, en la
practica el efecto puede ser el opuesto, debido a que, conforme el capital fluye, el
peso se aprecia. Segundo, si bien tanto la inversién extranjera directa (IED) como la
de cartera pueden aumentar la inversion, el efecto de la 1ED es significativamente
menor, en contraste con un hallazgo frecuente en la literatura para otros paises.
Los resultados anteriores ayudan a entender la baja “transferencia” de los flujos
de capital a la inversion y —mas en general— los bajos niveles de inversién obser-
vados en México.
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Introduction

or developing countries, international capital flows can be a source of

both threat and opportunity. An inflow of capital represents the oppor-
tunity to gain resources from the rest of the world (“to make a transfer”),
and thus achieve higher levels of investment through a deficit in the cur-
rent account. Capital inflows, however, may also appreciate the recipient
country’s currency in real terms, reducing profit margins in the tradables
sector and thus depressing rather than encouraging domestic investment.

The mix of threat and opportunity is familiar to Mexico. Since the late
1980s, as the government liberalized and privatized the economy, the
country accumulated a rich experience with capital flows —an experience
that makes the Mexican an interesting case study for developing coun-
tries more generally. Capital inflows surged twice, increasing in one case
by more than 10 percentage points of abp. In addition, their composition
changed over time, with a clear shift from portfolio investment to foreign
direct investment (¢pI1) after the peso crisis of December 1994. Irrespec-
tive of the changes in composition, though, as capital flowed in, the peso
appreciated.

Despite its renewed access to foreign capital, the Mexican economy
grew slowly, with an average Gpp growth rate of 3.2 per cent from 1988 to
2007. The problem lies in part in the relatively low levels of investment
observed in the country. For much of the 1980s, government investment
fell, eventually settling at levels of less than 4 per cent of Gbp. While pri-
vate investment increased and became the main source of capital forma-
tion, total investment generally remained below 20 per cent of gpp. In this
context of depressed levels, investment appears to have benefited from
the inflows of capital: as capital flowed in, investment increased. But de-
spite the positive correlation, during each episode of capital surge the
“transfer” to investment was relatively low —with investment increasing
in one case by less than half the rise in capital inflows.

The above observations raise several questions: Is there a significant
effect of capital flows on investment, once the influence of other determi-
nants, possibly correlated with capital flows, is controlled for? Does the
composition of the capital flows matter, as suggested by multi-country
studies that have found a stronger effect of ¥n1 on capital formation com-
pared with that of portfolio investments? Finally, what is the role of the
real exchange rate in the low transfer of capital flows to investment ob-
served in Mexico?
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To address the previous questions, this paper studies econometrically
the determination of private investment in Mexico. The study focuses on
the estimation of “long-run,” or level, effects, relying for that purpose on
the bounds testing approach of Pesaran et al. (2001). Among its various
advantages, the approach allows including in the same equation vari-
ables with different orders of integration —a critical advantage in our
case, as will be seen.

The period under study runs from the first quarter of 1988 (after the
opening of the economy, and once private investment had become the
main source of capital formation in the country) to the second quarter of
2008 (thus leaving the impact of the Lesser Depression for future re-
search). The sample choice is motivated by the belief that the Mexican
economy was transformed by the liberalization of its trade regime in the
mid-1980s, a transformation that presumably changed the way the econ-
omy reacts to variables like the real exchange rate. But in addition, for
most of the 1980s, Mexico received very little capital from abroad, record-
ing an average of only 0.4 per cent of app from 1983 to 1987. Moreover, the
flows of capital were quite stable, particularly when judged by what came
later on. In any event, for comparative reasons, some of the equations in
the paper, which will be duly identified, were estimated for an extended
sample beginning in the first quarter of 1983 —although as expected the
results are not particularly satisfactory.

The rest of the paper is organized as follows. Section I explains in more
detail Mexico’s macroeconomic evolution since the late 1980s. Section II
describes the data and methodology, while section III analyzes the estima-
tion results. Section IV summarizes the findings and offers some final re-
marks. An appendix gives data sources and definitions.

I. Capital Flows and Investment in Mexico

Based on the financial account balance from the balance of payments, we
can identify three episodes in the recent behavior of capital flows to Mexi-
co. The first two correspond to situations of relatively large inflows, with
an average of 5.3 per cent of Gpp from 1988 to 1993, and 4.6 per cent from
1996 to 2001. During the third episode from 2002 to 2007, in contrast,
capital inflows reached only 3 per cent of GDp. Besides their differences in
average values, the episodes also show interesting shorter-term dynamics.
Thus, during the first two episodes not only were capital flows relatively
large on average, but they increased steadily, rising by more than 10 per-
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centage points of GbP from beginning to end during the first one, and by 6
points during the second one. During the third episode, in contrast, capital
flows declined by 3 points (table 1).

There were also clear changes in composition. Initially the inflows were
led by portfolio investments, which rose from 0.5 per cent of cbp in 1988 up
10 9.7 per cent in 1993; other types of flows remained small and stable. The
second episode, in contrast, was led by Fp1, which increased from 2.7 per
cent of GbP in 1996 to 7.6 per cent in 2001; during those years portfolio in-
vestments declined in 3 percentage points of app. Finally, the recent reduc-

Table 1. Mexico: Investment, capital flows, and real exchange rate

1988-1993 1996-2001 2002-2007

Investment, % of Gbp: Annual average (first year, final year)

Total investment 19.0(16.8,20.7) 19.0(16.1,19.7) 20.6(19.4,22.5)
Private investment, p1 14.4(12.1,16.6) 16.0(13.2,16.5) 16.7(15.7,18.6)
Government investment, GI 4.6(4.7,4.1) 3.0(2.9,3.2) 3.8(3.7,3.9)
Capital flows, % of GDP: Annual average (first year, final year)
Financial account balance, FAB 5.3(-0.2,10.9) 46(1.2,7.2) 3.0(5.9,3.0)
Foreign direct investment, Fp1 1.4(1.4,1.5) 4.3(2.7,7.6) 4.2(6.0,4.1)
Foreign portfolio investment, Fp1 3.7(0.5,9.7) 1.6(3.9,0.9) 0.8(-0.3,2.0)
Foreign bank loans, LoANS 1.0(-1.3,0.9) -1.3(-3.5,-0.3) -0.3(-0.8,1.4)
Domestic capital outflow, bco 0.8(0.9,1.2) 0.0(1.9,1.0) 1.7(-1.0,4.5)
Real exchange rate indices, Annual average (first year, final year)
1988=100:

Real effective exchange rate, REER 84.3 (100,66.0) 72.3(92.5,56.4) 64.8(54.9,67.6)
Bilateral real exchange rate 81.5(100,61.2) 177.5(96.5,60.9) 68.9(62.0,67.9)
Relative unit labor cost 85.3(100,67.1) 97.2(127.4,70.2) 68.2(67.9,63.1)

Sources: Bank of Mexico and Mexico’s National Institute of Statistics (INa1). Notes: Investment corre-
sponds to gross fixed capital formation. The investment ratios are based on National Accounting data
in real pesos. Capital-flow ratios are calculated at purchasing power parity (author’s calculations). The
effective rate is the multilateral rate calculated by the Bank of Mexico, based on world consumer prices.
The bilateral exchange rate is the consumer price ratio between the USA and Mexico. The relative unit
labor cost is the manufacturing cost ratio between the USA and Mexico (series begins in 1989). In all
cases a lower index indicates a real peso appreciation.
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tion in capital inflows mainly resulted from a combination of smaller Fp1
flows and a sharp rise in domestic capital outflows.

As is well known, since the late 1980s Mexico has suffered from a prob-
lem of slow economic growth. Part of the problem lies in the low levels of
investment observed in the country. During the period under study, total
investment (gross fixed capital formation) remained below 20 per cent of
Gpp —except since 2005, when it crossed that threshold—. The low levels of
investment reflect to some extent the behavior of government investment,
which initially fell and then stabilized at levels of less than 4 per cent of Gpp.

In this context of generally depressed levels, private investment expe-
rienced important changes over time. At first sight, the direction of those
changes seems to be correlated with the evolution of capital flows. Thus,
as capital flowed in, private investment increased —from 12.1 per cent of
6DP in 1988 (following the debt crisis of the early 1980s) to 16.6 per cent in
1993, and from 13.2 per cent in 1996 (following the financial crisis of 1995)
to 16.5 per cent in 2001. Interestingly, during the final episode, with capi-
tal flows falling, private investment increased by about three points, up to
18.6 per cent of Gpp in 2007.

The correlation between capital flows and private investment is to be
expected from the macroeconomic identities that link capital flows with
the current account balance, and the latter with the gap between domestic
investment and saving: an inflow of capital makes it possible to finance a
higher deficit in the current account, which in turn allows investment to
increase for given levels of domestic saving. But in Mexico the “transfer” of
capital flows to investment has been relatively small. The situation is par-
ticularly clear in the first episode (Trigueros, 1998). While capital flows
increased by more than 10 percentage points of GDP, private investment
did it by 4.5 points (and total investment by about 4 points). During the
second episode, with capital flows increasing by 6 points, private and total
investment did it by 3.3 and 3.6 points, respectively.

Given the slow growth of the Mexican economy, and the relatively low
levels of investment that accompany it, an important question is why the
transfer of capital flows to investment has not been larger. Part of the ex-
planation could be the simultaneous fall in government investment,
which through its negative effect on infrastructure and the provision of
other goods and services could affect private investment negatively. This,
however, is unlikely to be a quantitatively important factor, given the
small changes in government investment recorded in Mexico since 1988.
In addition, the estimations in the paper cast doubt on the existence of a
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Figure 1. Mexico: Financial account balance and real exchange rate
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Source: Author’s calculations with data from Bank of Mexico and Mexico’s National Institute of Statis-
tics (INEGT). Notes: Period: 1988Q1-2008Q2, 82 observations; FAB corresponds to the cumulative balance
over the previous four quarters; the real exchange rate index is shown inverted, so that a rise indicates
an appreciation of the peso.

positive correlation between the two components of investment during the
period under analysis.

A potentially more important role could be played by the real exchange
rate. As is well known, capital inflows can become a “mixed blessing” for the
receiving country (see for example Reinhart and Reinhart, 1998; Prasad et
al., 2007): on one side, as just mentioned, they allow the country to run a
deficit in the current account, making it possible to reach higher levels of
investment without having to increase domestic saving; on the other,
though, the inflows tend to appreciate the currency in real terms, which by
its negative effect on profitability in the tradables sector may end up de-
pressing investment and triggering instead a consumption boom.

The evolution of the Mexican peso’s real exchange rate is closely corre-
lated with capital flows; econometrically, it can be shown that the correla-
tion persists after controlling for the influence of standard determinants
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of the real exchange rate like government consumption, the terms of
trade, and the Balassa-Samuelson effect (Ibarra, 2011). As a result, dur-
ing each of the two episodes of capital surge the real exchange rate appre-
ciated by more than 30 per cent. From 2002 to 2007, in contrast, with
smaller and declining capital inflows, the appreciation stopped and par-
tially reversed (recall table 1 and see figure 1). By its negative effect on
profitability, the real appreciation of the peso may have contributed not
only to the generally low levels of investment observed in Mexico, but also
to the relatively small transfer of capital flows.

II. Data and Methodology

To study the influence of capital flows, the real exchange rate, and other
macroeconomic variables on private investment, we are interested in esti-
mating equations of the form,

Pl =08,+8,Z +87,+ 87, 1)

where PI, , is the “long-run” level of real private investment (gross fixed
capital formation by the private sector), there are k& potential determi-
nants Z;, and to capture the long-run effects all the variables are mea-
sured in levels.

Following the bounds testing approach of Pesaran et al. (2001), equa-
tion (1) can be implicitly estimated by means of an Autoregressive Distrib-
uted Lag (ARDL) model in error-correction form,

APL=3" aAPI, +5. 5" b .AZ, +0Pl +3 dZ, +d, (2

=0"1,j ~J L

where A indicates the first difference of the variable, and o measures the
speed of adjustment of PI toward its long-run equilibrium defined by
equation (1). Equation (2) can be expanded to test whether an unrestrict-
ed linear trend should be included, and whether in that case the main re-
sults of the estimation would be altered (Pesaran et al., 2001, eq. 16).
Estimation by bounds testing involves three steps. In the first step the
statistical adequacy of the model is tested. This requires determining the
optimal number of lags for the variables in first difference —using, for
example, Akaike’s information criterion— and confirming that the stan-
dard diagnostic tests are satisfied. The step is critical not only because
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bounds testing needs uncorrelated residuals, but also because ARDL mod-
els deal with the potential problem of endogeneity by including in the
estimation a sufficiently general lag structure. This allows the procedure
to yield unbiased estimates of the long-run coefficients even if some of the
regressors are endogenous (Pesaran and Shin, 1998).

An attractive feature of the bounds testing approach is the possibility of
including in the estimated equation variables integrated of order zero 1(0)
and one /(1) —in contrast to alternative approaches that require the vari-
ables to have the same order of integration. This is a significant advantage
because, as shown in table 2, while private investment in Mexico is I(1), its
possible determinants include both 1(0) and /(1) variables. All the equations
presented in the paper were tested for parameter stability by the application
of Cusum (cumulative sum control chart) and Cusum of squares tests. Out of
60 tests that were performed (two tests for each of 30 equations), there was
evidence of instability in only ten cases —which will be duly identified in the
text and respective tables. Mostly, the latter cases correspond to preliminary
specifications of the investment equation that intentionally include only a
limited number of regressors or that leave the real exchange rate out of the
equation, or to specifications that are estimated with an extended sample
that includes the highly unstable period 1983-1987.

With the statistical adequacy of the model ensured, in the second step
the existence of a level —or long-run— relationship is tested, in two ways.
The first is a ¢-test on the speed of adjustment coefficient, o. For a long-
run relationship to be established without ambiguity, the absolute value
of the ¢-statistic must lie above the (asymptotic) upper critical value calcu-
lated by Pesaran et al. (2001). In that case the existence of a relationship
can be accepted even if all the variables in the estimated equation were
I(1). The critical values depend on whether the equation includes a linear
trend or not. The second is an F-test for the significance of the level coeffi-
cients, under the null that o and the d, coefficients in equation (2) are
jointly equal to zero. Again, the existence of a relationship is accepted
when the F-statistic lies above the upper critical bound. For this particu-
lar test, in addition to the asymptotic critical values provided by Pesaran
et al. (2001), Narayan (2005) has calculated critical values for small sam-
ples of up to 80 observations and a maximum of =7 regressors.

After establishing the existence of a long-run relationship, in a final step
the short-run segment of the model can be simplified. This is done by delet-
ing, for each variable, the longest non-statistically significant lags (provided
the diagnostic tests are not compromised). The simplification of the lag struc-
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Table 2. Unit root tests
Augmented Dickey-Fuller Phillips-Perron
Level First Level First

difference difference
Domestic capital outflow, bco -5.24%%% ST -9.90%#FF 44 99%**
Financial account balance, FaB -2.60% -9.21%%* -6.54%%%  .26.2]%**
Foreign direct investment, FnI -1.75%%% -7.92%%% -6.05%%*%  -32.66%**
Foreign portfolio investment, Fp1 ~ -3.817%%* -5.25%#* -4.32%Fk - 112,93%**
Government investment, GI -1.07 -6.03%%* S7.81%%% 25 1T¥¥*
Inflation rate, INF -4 .84%%* -4.34%%*% -4 67F** -4 71FF*
Industrial production index, 1p1 -1.34 -6.01%%* -1.20 -4.96%**
Foreign loans, LOANS -7.43%%% -8.397%#* S7.62°%8% 28 85%**
Manufactured exports, MEX -1.49 -2.82% -1.77 -13.10%%*
Broad money supply, M2 -0.57 -4.767%+* -0.58 -24 447
Nominal interest rate, NIR -4.80%** -9.08*** -5.20%** -9.58%#*
Private investment, p1 -1.08 -3.83%#* -1.36 -17.85%*%*
Reserve accumulation, Rac -4.94%%% -6.13%%* S7.90%%% .43 89%**
Real exchange rate, REER -2.96%* -3.82%#% -2.72% -8.317%#*
USA industrial production -0.81 -4.34%%% -0.81 -4 47FFE

index, USIPI

Source: Author’s own calculations. Notes: Period: 1988Q1-2008Q2, 82 observations. The unit root hypo-
thesis is rejected at ***1%; **5%; ¥*10%. The ADF tests include an intercept, with the lag length determi-
ned by Akaike (maximum lag of 4). The PP tests include an intercept, with Bartlett kernel and Newey-
West bandwidth. Both sets of tests use MacKinnon critical values.

ture generally results in larger and more significant long-run coefficients. At
the end of this step, the long-run coefficients can be retrieved as 6, =—d;/o.

The Z, variables in equations (1) and (2) comprise capital flows, the real
exchange rate, and other macroeconomic determinants of investment (see
the appendix for details on data sources and definitions, and Peltonen et
al.(2011) for a theoretical discussion of investment determinants). Total
capital flows correspond to the financial account balance (rAB) from the
balance of payments. In the final set of equations (see table 6 below), capi-
tal flows are disaggregated into foreign direct investment (¢p1), portfolio
investments (Fp1), bank loans (1L.oANs), and domestic capital outflows (pco).
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Capital flows are expressed as a percentage of cbp, where the latter is
measured at purchasing power parity (PPp) to avoid spurious variations in
the capital ratio due to changes in the actual real exchange rate: a real
depreciation of the peso, for example, would increase the measured ratio
of capital flows to Gpp, even if no change in the real magnitudes has taken
place. Such spurious variations are avoided by using the ppp exchange
rate rather than the actual one. As a robustness check, in some equations
(duly identified in the tables) capital flows are expressed as a percentage
of the financial aggregate M3, also measured at ppp. The premise is that
the effect of capital flows on macroeconomic variables that in turn affect
investment may depend on the size of capital flows relative to the finan-
cial sector specifically (approximated by M3) rather than relative to the
economy generally (approximated by Gpp).

In addition to capital flows, the set of investment determinants con-
sidered in the paper includes government investment (c1), the industrial
production index (1p1), and the real effective exchange rate index (REER,
where a higher value of the index indicates a real depreciation of the
peso). The three variables, together with private investment, are mea-
sured in natural logs, so their coefficients can be interpreted as elastici-
ties. The regressors also include the nominal interest rate (NIR) and the
inflation rate (INF) as components of the real interest rate, and the broad
money supply M2 (Bank of Mexico’s definition, in percentage of GbpP) as a
proxy for domestic credit. Finally, some of the regressions include the ac-
cumulation of international reserves at the central bank as a percentage
of Gpp (rRAC), and the natural log of manufactured exports in real dollars
(MEx) and the USA industrial production index (usipi).

The industrial production index is included to capture the accelerator
effect of economic activity on investment. Industrial production was cho-
sen instead of GDP to avoid picking up in the estimations the correlation
between investment and Gpp implicit in the latter’s definition. Regarding
government investment, the expected sign of the estimated coefficient is
ambiguous. Government investment may encourage private investment
through the expansion of infrastructure or by increasing the supply of key
intermediate goods; on the other hand, it may crowd out private invest-
ment in sectors where they can compete with each other. In Mexico’s case,
during part of the period under analysis there was still significant privati-
zation of public assets. This creates a natural negative correlation be-
tween the two components, as government investment was directly sub-
stituted by private investment.
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The real interest rate is expected to have a negative effect on private
investment. In our estimations the real interest rate is calculated simply
as the difference between the nominal interest rate and the inflation rate.
Rather than including the difference as a single regressor, though, the
equations include the components separately. This implies that we expect
a negative sign for the coefficient on the nominal interest rate and a posi-
tive one for the inflation coefficient. Inflation, however, may have addi-
tional effects on investment —for instance, a reduction in inflation may
signal greater macroeconomic stability, reduce uncertainty, and hence in-
crease investment. Thus, the estimated coefficient on inflation may cap-
ture effects with opposite signs, and as a result the absolute value of the
inflation coefficient may be smaller than that on the nominal interest
rate. Together with the components of the real interest rate, the regres-
sions include M2. The coefficient on M2 is expected to be positive to the
extent that, in addition to the interest-rate channel, there is a credit chan-
nel affecting investment.

During the period under analysis economic growth in Mexico was led by
manufactured exports. After controlling for the current level of industrial
production, a rise in exports could signal faster economic growth in the fu-
ture and thus encourage higher investment levels. But in addition to con-
trolling for this effect, some equations incorporate manufactured exports
mainly to facilitate the interpretation of the estimated coefficient on the
real exchange rate. As is well known, in principle the real exchange rate
can have opposite effects on investment, and thus in practice the sign of
the net effect must be established empirically (see for example Bahmani-
Oskooee and Hajilee, 2010). Real currency depreciation may depress in-
vestment because it raises the price of imported capital goods in local cur-
rency. In addition, if there is a currency mismatch between assets and
liabilities —or between spending and income flows— depreciation may
compromise the financial situation of firms and reduce investment
through balance-sheet effects.

On the other hand, a depreciation of the currency changes relative prices
in favor of the home tradables sector. The likely result is an expansion of
exports and industrial production, and therefore of investment. Thus, the
real exchange rate may affect investment indirectly through these chan-
nels. But in addition the depreciation may increase profit margins in the
tradables sector (Ibarra, 2008), in that way encouraging higher investment
levels for given levels of exports and industrial production. Thus, once the
effect of exports and industrial production is controlled for, a positive coeffi-
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cient on the real exchange rate may be interpreted as evidence of the profit-
ability effect of the real exchange rate on investment (Kouri, 1978; Ros and
Skott, 1998; Frenkel and Ros, 2006; Gala, 2008; Razmi et al., 2009).

Finally, all the equations include a 0-1 dummy for the period from
1995Q1 to 2008Q2, following the peso crisis of December 1994. In all the
estimations the dummy shows a negative, strongly significant coefficient,
indicating that after the currency crisis there was a persistent fall in the
level of private investment in Mexico. Including the post-crisis dummy is
important to accept, without ambiguity, the existence of a long-run equa-
tion for investment. But for comparison, some equations that exclude the
post-crisis dummy are presented in the paper (see table 3b).

II1. Determinants of Private Investment in Mexico

Following Akaike’s criterion, all the equations were estimated with three
lags in the first-differenced variables (in some equations the Schwarz cri-
terion suggested a smaller number of lags, but the diagnostics were less
satisfactory). In addition to the speed of adjustment, the tables below re-
port the estimated long-run coefficients. As explained in the previous sec-
tion, the long-run coefficients were calculated after simplifying the lag
structure of the short-run segment of the equations. However, to avoid a
possible bias due to pre-testing, the bounds tests were carried out before
the simplification, with a full lag structure.

The estimation results will be presented in three parts. The first part
(tables 3a and b) focuses on the identification of the determinants of pri-
vate investment, excluding capital flows; the goal is to establish the effect
of the real exchange rate on investment. In the second part (tables 4a and
b), total capital flows, as measured by the financial account balance, are
added as a possible determinant of investment. The analysis centers on
the role of the real exchange rate as a transmission channel for the effect of
capital flows on investment. This part also explores (briefly) the possible
significance of short-run effects, with the help of Granger causality tests
applied to an error correction model for investment. Finally, in the third
part (table 6), capital flows are disaggregated into their major components
(rpI1, portfolio, etc.), which allows us to test for differences in the size of
their respective effects on private investment.

Thus, excluding for the moment capital flows, tables 3a and b present a
first set of estimation results. As just mentioned, the main purpose of these
initial estimations is to establish the sign and statistical significance of the
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real exchange rate effect on investment. Table 3a includes the current value
of the real exchange rate, while table 3b includes the one-year lag, as sug-
gested by some authors (Blecker, 2009). To explore the robustness of the re-
sults, the initial specifications are very simple, starting with only the real
exchange rate and the industrial production index as possible determinants
of investment, and gradually adding the other determinants mentioned in
the previous section. With very few exceptions, the diagnostic tests are sat-
isfactory. The existence of a long-run relationship is amply accepted by the
F-test, generally at 1 per cent of significance, and irrespective of using the
asymptotic or the small-sample critical values; the only exception is in one
of the equations that exclude the post-crisis dummy (see table 3b, column
5). In the great majority of cases, the ¢-test yields the same result.

The estimated coefficients have the expected sign, and their individual
p-values clearly suggest that the variables are statistically significant
—with the exception, to some degree, of M2 and manufactured exports
(recall that, since the series may be non-stationary, the individual p-values
are only indicative). As indicated in the tables, in some specifications M2
is statistically significant only in the short run. The coefficient on the in-
dustrial production index is highly significant, with an estimated value
typically greater than 2. This indicates the existence of a strong accelera-
tion effect on private investment.! Manufactured exports increase inves-
tment, even after controlling for their indirect effect via industrial produc-
tion (except in table 3b, column 4, which excludes the post-crisis dummy).
This makes sense if we recall that, particularly after the enactment of
NAFTA in 1994, economic growth in Mexico has been led by manufactured
exports. As mentioned in the previous section, higher export levels not only
increase industrial production today, but also may signal faster economic
growth in the future, thus encouraging investment.

Given the close integration of the USA and Mexican industrial sectors,
particularly after the enactment of NAFTA, it could be wondered whether
the USA industrial production affects investment levels in Mexico. A per-
haps obvious channel is the effect of USA production on Mexican manu-
factured exports and from there on industrial production. Thus, more
specifically it could be wondered whether an increase in USA production,
for given levels of manufactured exports and industrial production in
Mexico, has a positive effect on investment in the country.

! Lederman et al. (2003) show that investment in Mexico responds more strongly to output
from the tradables sector (which includes the industrial sector) than to non-tradable output.
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To answer this question, the last column in table 3a includes not only
manufactured exports but also the USA industrial production index as a
possible determinant of private investment. While relatively large and sta-
tistically significant, the estimated coefficient on USA industrial production
shows an unexpected negative sign. Although it is not the focus of the pres-
ent paper, there may be at least two possible explanations for the unexpect-
ed result. One is that the close correlation between the Mexican and USA
industrial production indices makes it difficult in purely statistical terms to
estimate with precision the effect of the latter on investment in Mexico.

The above explanation does not seem very plausible, however, given
that the coefficient on USA industrial production is consistently negative
and statistically significant across different specifications of the invest-
ment equation —from very simple ones such as equations (1) and (2) in ta-
ble 3a after the inclusion of USA industrial production as an additional re-
gressor, to equation (3) that allows for a linear trend thus making sure that
the USA industrial production is not picking up the effect of a deterministic
trend, to the complete equation shown in column (6) (results available from
the author). An alternative explanation is that, for given levels of exports
and production in Mexico, an increase in USA industrial production at-
tracts capital that otherwise would be invested in Mexico, thus resulting in
a reduction of investment. This possibly calls for further research.

As expected, the nominal interest rate and the inflation rate affect in-
vestment in opposite directions. The absolute value of the estimated coef-
ficient on the inflation rate is smaller than that on the nominal interest
rate; the difference, according to the Wald tests reported in the tables, is
statistically significant (except in the last column of table 3a). As ex-
plained above, the difference in the estimated coefficients suggests that
inflation affects investment through additional channels besides the real
interest rate. Controlling for the real interest rate, M2 may have an addi-
tional, positive effect on investment (this will become clearer in table 5b,
once capital flows are included in the equations). If, as generally done, M2
is understood as an indicator of credit levels, the results suggest the exis-
tence of a credit channel on private investment (Lederman et al., 2003).

Government investment affects private investment negatively (see
Pérez, 2004 for a similar result, and Ramirez, 1994 for evidence of comple-
mentarity before 1988). Although its statistical significance varies, the neg-
ative effect is robust, appearing from the simplest specifications that in-
clude only the industrial production index and the real exchange rate, to the
fullest ones presented in the paper (again, with the exception of columns 4
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and 5 in table 3b, which exclude the post-crisis dummy). The absolute
value of the estimated coefficient is well below unity, which indicates less
than full crowding out. In any event, during the period under analysis
government investment was small and stable (recall table 1), and thus
necessarily had a minor role in the determination of private investment.?
Turning to the main point of interest, the estimations yield a consis-
tently positive, very significant coefficient on the real exchange rate, in ei-
ther current or lagged value. The result obtains whether the investment
equation in addition includes only the industrial production index and gov-
ernment investment (table 3a, columns 1 and 2, and table 3b, column 1) or
a full set of determinants, and whether a linear trend is included or not. It
also obtains when the post-crisis dummy is omitted from the equation, al-
though as noted in that case the tests for the existence of a long-run rela-
tionship mostly fail (table 3b, columns 4 and 5). It should be stressed that
the positive effect from the real exchange rate remains when the equations
include not only the industrial production index but also manufactured
exports. As explained in the previous section, this suggests that the estima-
tion is capturing the effect of the real exchange rate on investment through
profit margins rather than through trade volumes. From this result, it will
be argued that the behavior of the real exchange rate is central to under-
standing the effect of capital flows on private investment in Mexico.

Table 3a. Investment determinants, I

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q?2, 82 observations

(1) @) 3) 4* 5)? (6)?
Speed of -0.457 -0.573  -0.685 -0.746 -0.735 -0.651
adjustment, o
Real exchange 0.45 0.26 0.24 0.44 0.38 0.45
rate, REER (0.01) (0.04) (0.02) (0.00) (0.00) (0.00)
Industrial 2.73 2.81 2.29 2.74 2.44 3.21
production (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
index, 1P1
Government -0.13 -0.31 -0.27 -0.31 -0.12
investment, G1 (0.15) (0.01) (0.00) (0.00) (0.09)

2 At least in terms of the flow relationship measured in the equations. The negative cumu-
lative effect of low government investment on the stock of public assets (say, infrastructure)
could have a more important, adverse influence on private investment.
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Table 3a. Investment determinants, I (Cont.)

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q 1-2008Q)2, 82 observations

(1) @) 3) 4)? (5)? 6)*

Nominal interest -0.68 -0.57 -0.35
rate, NIR (0.00) (0.00) (0.16)
Inflation rate, INF 0.38 0.31 0.28

(0.00) (0.00) (0.00)
Manufactured 0.23
exports, MEX (0.08)
USA industrial -1.31
production, USIPI (0.07)
Linear trend 0.55 0.29

(0.02) (0.04)

Adjusted R-sq 0.785 0.886 0.895 0.932 0.936 0.947
Jarque-Bera 0.15 0.06 0.65 1.30 0.57 1.54

[0.93] [0.97] [0.72] [0.52] [0.75] [0.46]

Breusch-Godfrey 2.14 1.28 0.28 0.17 0.25 0.98
[0.09] [0.29] [0.89] [0.95] [0.91] [0.43]

ARCH 0.12 0.17 1.24 2.15 1.69 0.36
[0.73] [0.68] [0.27] [0.14] [0.20] [0.55]
RESET 5.41 0.13 0.01 1.46 1.47 0.89
[0.02] [0.72] [0.91] [0.23] [0.23] [0.35]
CUSUM fails at 5% ok ok ok ok ok
cusuM of squares ok ok ok ok ok ok
Bounds t-stat -3.35% -4.27F  5,02%FF  .4,90%F 5 15%FF 348
Bounds F-stat 7.02%F%  10.18%**  6.56%** 8 46%*¥* 514 ** 4 B5EFHF
H#it# H#i# #i# Hit# #it #t
Wald NIR=-INF 18.70 12.31 0.98

[0.00] [0.00] [0.43]

Source: Author’s own calculations. Notes: For illustrative purposes, p-values for the d; coefficients from
equation (2) (see main text) are shown in parenthesis next to the long-run coefficients. Diagnostics:
The null hypotheses are that residuals are normally distributed (Jarque-Bera), and that there is no
serial correlation of up to 4th order (Breusch-Godfrey), no ARcH errors, and no mis-specification error
(Ramsey’s RESET). x? (Jarque-Bera) and F-statistics with p-values in brackets. According to Akaike, all the
equations include a constant and three lags in the first-differenced variables. All the equations include
a 0-1 dummy for the post-Tequila crisis period (1995Q1-2008Q2). Wald test: The null is the equality of
the estimated coefficients. F-statistic with p-value in brackets. Bounds testing: Test statistic lies above
the upper bound at the ***1%; **5%; *10% significance level. Test statistic lies above the small-sample
upper critical value computed by Narayan (2005), at the ### 1%; ## 5%; #10% level and for n=80 obser-
vations. 2 The underlying ARDL model includes M2 in its short-run segment.
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Table 3b. Investment determinants, 11

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q2, 82 observations

Without post-1994

crisis dummy
(1) @) 3) €)) (5)
Speed of adjustment, o -0.596  -0.758  -0.796 -0.246 -0.236
Lagged real exchange rate, 0.30 0.48 0.35 0.88 0.86
REER (0.00) (0.00) (0.00) (0.00) (0.00)
Industrial production index,r1  2.96 1.89 2.24 3.69 3.49
(0.00) (0.00) (0.00) (0.01) (0.00)
Government investment, GI -0.21 -0.23 -0.26 -0.01 0.32
(0.00) (0.00) (0.00) (0.96) (0.02)
Broad money supply, M2 0.78 a -1.06 a
(0.01) (0.40)
Nominal interest rate, NIR -0.43 -0.41 -2.07 -2.57
(0.00) (0.00) (0.00) (0.00)
Inflation rate, INF 0.17 0.20 1.06 1.36
(0.02) (0.01) (0.00) (0.00)
Manufactured exports, MEX 0.19 -0.41
(0.06) (0.10)
Linear trend 0.37 -1.38
(0.00) (0.00)
Adjusted R-sq 0.893 0954 0944 0.932 0.903
Jarque-Bera 0.32 0.71 0.11 0.88 0.05
[0.85] [0.70] [0.94] [0.64] [0.97]
Breusch-Godfrey 1.20 0.57 0.67 0.51 0.24
[0.32] [0.69] [0.62] [0.73] [0.91]
ARCH 0.58 0.11 0.11 0.02 2.94
[0.45] [0.75] [0.74] [0.90] [0.09]
RESET 0.36 2.14 4.34 1.93 1.52
[0.55] [0.15] [0.04] [0.17] [0.22]
CUSUM ok ok ok ok ok
CUSUM of squares ok ok ok ok ok

Bounds t-stat 5T 4.42%  -6.08%F  -1.49 -1.84
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Table 3b. Investment determinants, II (Cont.)

Dependent variable: Private investment, pI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q2, 82 observations

Without post-1994
crisis dummy

(1 @) 3) 4) %)
Bounds F-stat 15.93*** 8 31*** g Ql¥¥* 4 20%* 3.25
HH# ### H### ##
Wald NIR=-INF 18.64 11.21 22.96 23.20

[0.00] [0.00] [0.00] [0.00]

Source: Author’s own calculations. Notes: For illustrative purposes, p-values for the d; coefficients from
equation (2) (see main text) are shown in parenthesis next to the long-run coefficients. Diagnostics:
The null hypotheses are that residuals are normally distributed (Jarque-Bera), and that there is no
serial correlation of up to 4th order (Breusch-Godfrey), no ARCH errors, and no mis-specification error
(Ramsey’s RESET). x? (Jarque-Bera) and F-statistics with p-values in brackets. According to Akaike, all the
equations include a constant and three lags in the first-differenced variables. All the equations include
a 0-1 dummy for the post-Tequila crisis period (1995Q1-2008Q2). Wald test: The null is the equality of
the estimated coefficients. F-statistic with p-value in brackets. Bounds testing: Test statistic lies above
the upper bound at the ***1%; **5%; *10% significance level. Test statistic lies above the small-sample
upper critical value computed by Narayan (2005), at the ### 1%; ## 5%; #10% level and for n=80 obser-
vations. 2 The underlying ARDL model includes M2 in its short-run segment.

II1.1. Capital Flows and Real Exchange Rate

Having identified the main macroeconomic determinants of private invest-
ment in Mexico, we turn to an analysis of the role of capital flows. We be-
gin by including the financial account balance, without disaggregating it,
as a possible additional determinant. Tables 4a and b present the estima-
tion results. The initial columns in table 4a show relatively simple specifi-
cations, where investment is posited as a function of the financial account
balance plus the industrial production index and government investment.
Column (1) presents seemingly satisfactory results, with the bounds tests
supporting the existence of a long-run relationship, a large speed of ad-
justment coefficient, and very significant long-run coefficients. The results
are somewhat surprising, however, in that capital flows have a relatively
large, statistically significant, but negative effect on investment. The ne-
gative effect remains if a linear trend is added to the equation (column 2)
or if the estimation period is extended to include the debt crisis years of
1983 to 1987 (although in this case the coefficient is not statistically sig-
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nificant —more on this below). Given the macroeconomic turbulence of
the latter period in Mexico, perhaps it is not surprising that the latter
equation shows evidence of parameter instability.

What is the explanation for the counter-intuitive negative effect of cap-
ital flows on investment? A possible one is related to the behavior of the
real exchange rate. As was shown in figure 1, in Mexico there has been a
close correlation between capital flows and the real exchange rate: as cap-
ital flows in, the peso appreciates. But as we saw in the previous section,
an appreciation of the peso lowers private investment. Thus, the negative
effect of capital inflows on investment could be explained by the parallel
appreciation of the currency produced by the inflows themselves.

To explore the empirical relevance of the previous explanation, the real
exchange rate was reintroduced in the investment equation (see columns 4
to 7 in table 4a). To obtain better results, the real exchange rate was lagged
one year. As in previous estimations, the coefficient on the real exchange
rate is positive and highly significant. Importantly, once the effect of the
real exchange rate is controlled for, the coefficient on the financial account
balance remains statistically significant, but in addition its sign shifts from
negative to positive. The results obtain whether the real exchange rate is
introduced in the original equation (column 4), with a linear trend (column
5), or in current rather than lagged value (column 6). Qualitatively the
same results obtain if the sample is extended back to 1983, but in that case
the real exchange rate coefficient becomes much smaller and the coefficient
on capital flows becomes non-significant (column 7). The fall in significance
could be related to the fact that from 1983 to 1987 capital inflows were quite
small (averaging 0.4 per cent of GDP only). Moreover, portfolio investment
was null until 1989, while rp1 was quite stable at about 1 per cent of GpP.

To further explore the role of the real exchange rate, table 4b reintro-
duces simultaneously all the previously identified determinants of invest-
ment. In addition, the equations include the accumulation of internation-
al reserves by the central bank. The transfer of capital flows to the current
account deficit rests on the assumption that the inflows are not accumu-
lated as reserves, as otherwise their link with the current account, and
therefore with investment, may be weakened or severed altogether. Given
that the Bank of Mexico typically leans against capital inflows
(Ibarra, 2011), variations in the pace of reserve accumulation could ex-
plain why capital flows do not affect investment positively. Since reserve
accumulation reduces the amount of foreign saving available to finance
domestic spending, it is expected to have a negative effect on investment.



84 Carlos A. Ibarra: Capital Flows and Private Investment in Mexico

Column (1) includes all the determinants of investment except the real ex-
change rate. As immediately seen, the equation is not entirely satisfactory:
the F-test only weakly supports the existence of a long-run relationship,
while the ¢-test rejects it altogether. There is evidence of parameter instabil-
ity, and reserve accumulation shows a counter-intuitive positive coefficient.
More importantly for our purposes, the coefficient on the financial account
balance is highly significant, but again negatively signed. The anomalous
result is not removed by including a linear trend in the equation (column 2).

Table 4a. Investment and capital flows, I

Dependent variable: Private investment, pI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q2, 82 observations

(D @) 3)? 4 6)  (Bwith (7)*

current
REER

Speed of -0.669 -0.732 -0.681 -0.657 -0.776 -0.728 -0.691
adjustment, o
Lagged real 0.46 0.44 0.71 0.13
exchange rate, REER (0.00) (0.00) (0.04) (0.08)
Financial account -069 -0.33 -0.19 0.94 0.98 0.38 0.10
balance, FAB (0.02) (0.06) (0.57) (0.03) (0.000 (0.00) (0.66)
Industrial 2.63 2.09 2.46 2.82 2.15 2.20 2.50
production index, 1 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Government -028 -0.40 -0.10 -0.07 -0.22 -0.25 -0.06
investment, GI (0.00) (0.00) (0.10) (0.40) (0.00) (0.00) (0.32)
Linear trend 0.55 0.60 0.58

(0.01) (0.00) (0.00)
Adjusted R-sq 0.853 0.863 0.899 0.892 0.905 0.898 0.907
Jarque-Bera 0.02 0.48 0.74 0.65 1.14 2.55 0.46

[0.99] [0.79] [0.69] [0.72] [0.57] [0.28] [0.79]

Breusch-Godfrey 2.03 1.30 1.47 0.84 0.89 0.62 1.32
[0.10] [0.28] [0.22] [0.51] [0.47] [0.65] [0.27]

ARCH 0.11 0.08 0.04 0.01 0.04 0.23 3.25
[0.75] [0.78] [0.84] [0.93] [0.84] [0.64] [0.07]

RESET 0.46 0.01 0.54 0.35 0.44 0.02 0.37
[0.50] [0.93] [0.46] [0.55] [0.51] [0.90] [0.54]

CUSUM ok ok fails at ok ok ok fails at

5% 5%
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Table 4a. Investment and capital flows, I (Cont.)

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q2, 82 observations

(D @) (3)* “ 6)  @Owith (7)°

current
REER
cUsuM of squares ok ok failsat ok ok  failsat ok
5% 5%
Bounds t-stat -4 67FFF 5 23FFF 5 JOFEF 5 42FFF .6 31HHF 5 13 5 0T HF
Bounds F-stat 8.87FF* T 50%** 11.02%%* 12.49%%%11.49%** 6.02%** 9.06%**

#i#t# i Hi# #H## #Hi## #it# #itH

Source: Author’s own calculations. Notes: For illustrative purposes, p-values for the d; coefficients from
equation (2) (see main text) are shown in parenthesis next to the long-run coefficients. Diagnostics:
The null hypotheses are that residuals are normally distributed (Jarque-Bera), and that there is no
serial correlation of up to 4th order (Breusch-Godfrey), no ARCH errors, and no mis-specification error
(Ramsey’s RESET). x? (Jarque-Bera) and F-statistics with p-values in brackets. According to Akaike, all the
equations include a constant and three lags in the first-differenced variables. All the equations include
a 0-1 dummy for the post-Tequila crisis period (1995Q1-2008Q2). Wald test: The null is the equality of
the estimated coefficients. F-statistic with p-value in brackets. Bounds testing: Test statistic lies above
the upper bound at the *¥*1%; **5%; *10% significance level. Test statistic lies above the small-sample
upper critical value computed by Narayan (2005), at the ### 1%; ## 5%; #10% level and for n=80 obser-
vations. 2 Sample: 1983Q1 2008Q2, n=102.

Table 4b. Investment and capital flows, 1T

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
OLS estimation, 1988Q1-2008Q2, 82 observations

(1) 2) 3) @? (%)
Speed of adjustment, o -0.562 -0.603 -0.963 -1.002 -0.976
Lagged real exchange 0.40 0.39 0.34
rate, REER (0.00) (0.00) (0.00)
Financial account -1.74 -1.41 0.41 0.19 0.20
balance, FAB (0.01) (0.01) (0.12) (0.08) (0.24)
Industrial production 2.56 2.38 2.17 2.17 2.13
index, 1P1 (0.00) (0.00) (0.00) (0.00) (0.00)
Government investment, -0.42 -0.39 -0.24 -0.23 -0.25
GI (0.00) (0.00) (0.00) (0.00) (0.00)
Nominal interest rate, -0.61 -0.60 -0.36 -0.39 -0.33

NIR (0.02) (0.01) (0.01) (0.00) (0.01)
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Table 4b. Investment and capital flows, II (Cont.)

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
OLS estimation, 1988Q1-2008Q2, 82 observations

(1) @) 3) @* (5)
0.33 0.34 0.19 0.22 0.17
Inflation rate, INF (0.02) (0.01) (0.01) (0.00) (0.02)
0.23 -1.44 1.15 1.11 0.26
Broad money supply, M2  (0.69) (0.08) (0.00) (0.00) (0.58)
Reserve accumulation, 0.90 0.58 -0.82 -0.37 -0.58
RAC 0.17) (0.10) (0.03) (0.02) 0.07)
0.73 0.35
Linear trend (0.03) (0.07)
Adjusted R-sq 0.919 0.921 0.947 0.947 0.950
3.11 0.01 0.19 0.08 0.18
Jarque-Bera [0.21] [0.99] [0.91] [0.96] [0.91]
0.38 0.25 0.29 0.30 0.56
Breusch-Godfrey [0.82] [0.91] [0.88] [0.88] [0.69]
0.12 0.42 0.03 0.03 0.34
ARCH [0.73] [0.52] [0.86] [0.87] [0.56]
0.70 0.77 2.88 3.35 2.96
RESET [0.41] [0.39] [0.10] [0.07] [0.09]
CUSUM ok ok failsat 5% fails at 5% ok
cUSuM of squares failsat 5% fails at 5% ok ok ok
Bounds t-stat -2.87 -3.18 -4.90%* -4.56* -5.14%*
Bounds F-stat 3.33* 2.50 5.67#¥* 5.5T#¥* 4.61%%*
# #iH# #iH# ##

Source: Author’s own calculations. Notes: For illustrative purposes, p-values for the d; coefficients from
equation (2) (see main text) are shown in parenthesis next to the long-run coefficients. Diagnostics:
The null hypotheses are that residuals are normally distributed (Jarque-Bera), and that there is no
serial correlation of up to 4th order (Breusch-Godfrey), no ARCH errors, and no mis-specification error
(Ramsey’s RESET). x? (Jarque-Bera) and F-statistics with p-values in brackets. According to Akaike, all the
equations include a constant and three lags in the first-differenced variables. All the equations include
a 0-1 dummy for the post-Tequila crisis period (1995Q1-2008Q2). Wald test: The null is the equality of
the estimated coefficients. F-statistic with p-value in brackets. Bounds testing: Test statistic lies above
the upper bound at the ***1%; **5%; *10% significance level. Test statistic lies above the small-sample
upper critical value computed by Narayan (2005), at the ### 1%,; ## 5%; #10% level and for n=80 obser-
vations. The small-sample critical values for the F-test in columns (4) and (5) assume k=7 regressors (the
maximum reported by Narayan 2005). 2 With FaB and Rac measured as % of M3.
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Column (3) shows what happens when the (lagged value of the) real ex-
change rate is reintroduced in the investment equation. There is a clear
improvement in the estimation results: the existence of a long-run relation-
ship is amply accepted, and all the long-run coefficients are statistically
significant and have the expected sign, including that on reserve accumula-
tion. Importantly, once the real exchange rate is included in the equation,
the coefficient on the financial account balance becomes positive again. The
same result obtains when capital flows are measured as a percentage of M3
instead of GDP (column 4), and when a linear trend is allowed for in the
equation (column 5). As perhaps is natural, the estimated coefficient on
capital flows is now smaller than in the simpler specifications of table 4a.
This is consistent with the idea that capital inflows are transmitted to do-
mestic investment by channels such as credit and the real interest rate.
Once the effect of the latter variables is controlled for, the estimated effect
of capital flows on investment necessarily falls. Thus, in table 4b, column 3,
the coefficient on the financial account balance has an estimated value of
0.41,in contrast with more than 0.9 in table 4a, columns (4) and (5).

Although the present paper is concerned with the study of persistent,
“level” effects, we close this part with a brief exploration of short-run ef-
fects with the help of a series of Granger causality tests (table 5). The tests
are based on an error correction model of the form,

APl,=cLRE, +3/ 3’ ¢, AZ,, +3 hAPI (3)

=11,

where the long run error (LRE) is derived from the long-run equation (6) in
table 4a, o is again the speed of adjustment coefficient (or the coefficient
on the error correction term), and the Z regressors consist of the industrial
production index, government investment, the real exchange rate, and the
financial account balance.

As shown in the table, the hypothesis that government investment, the
industrial production index, and the real exchange rate individually do
not cause private investment can be amply rejected. The hypothesis that
the financial account balance does not cause private investment, in con-
trast, cannot be rejected, showing a probability of 0.20. Moreover, the op-
posite hypothesis, that private investment does not cause capital inflows,
cannot be rejected with an even higher probability of 0.87.

Thus, the Granger causality tests fail to provide evidence of a short-
run effect of capital inflows on investment (or the other way around). On
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Table 5. Granger causality tests

Sample: 1988Q1 to 2008Q2, n=82.

Null hypothesis: F-stat Prob.
1P1 does not cause P 3.69 0.02
I does not cause PI 9.58 0.00
REER does not cause PI 11.87 0.00
FAB does not cause PI 1.58 0.20
pI does not cause FAB? 0.24 0.87

Coefficient Prob.
Error correction term -0.847 0.00

Diagnostics of the Error Correction Model (Ecm):

Adjusted R-sq 0.779

Jarque-Bera 0.23(0.89)
Breusch-Godfrey 0.31(0.87)
ARCH 0.17(0.69)
RESET 13.3(0.00)

Source: Author’s own calculations. Notes: The tests are based on the ecM described by eq. (3) in the text,
where the dependent variable is private investment (1), and the rus variables consist of the first three
lags of p1, the industrial production index (1p1), government investment (1), the real exchange rate (REER),
and the financial account balance (raB), plus the long-run error derived from eq. (6) in table 4a. All the
variables are measured in first difference. * From an error correction model where the dependent varia-
ble is FaB.

the other hand, the coefficient on the error correction term (-0.847) is ne-
gative, as expected, large, and very significant in statistical terms. This
confirms that there is a long-run effect of the different variables included
in the estimation, including capital inflows, on investment.

In summary, the results in this part of the paper indicate that to cap-
ture in the estimations the potentially positive effect of capital flows on
private investment, it is important to control for the influence of the real
exchange rate. More importantly, they indicate that the transfer of capital
flows to investment may be thwarted by the simultaneous tendency of the
currency to appreciate as capital flows in. In the case of Mexico, this con-
tributes to explaining the relatively small transfer of capital flows to in-
vestment observed during the recent episodes of capital surge. For a given
level of the real exchange rate, higher capital inflows tend to increase in-



economia mexicana NUEVA EPoca, vol. Cierre de Epoca (I)2013 89

vestment; allowing the real exchange rate to move (that is, not controlling
for the real exchange rate in the estimations) shows that, in practice, the
positive effect of capital flows on investment may be weakened, or even
reversed, because of the simultaneous appreciation of the currency.

I11.2. Fp1 Versus Portfolio Capital Flows

A frequent finding in the literature is that, besides possible differences in
their degree of volatility, o1 affects developing economies more favorably
than portfolio investments do. According to some studies, for example, FpI
appreciates the currency weakly, non-significantly, or even depreciates it
(Athukorala and Rajapatirana, 2003; Bakardzhieva et al., 2010; Sab-
orowski, 2010). But the evidence is not conclusive; Lartey (2007), for ex-
ample, shows that rp1 caused heavy currency appreciation in a sample of
Sub-Saharan countries. Similarly, Fp1 in Mexico appears to have a stron-
ger appreciation effect compared with portfolio investments (Ibarra,
2011).

In the same vein, recent multi-country studies show that Fp1 may in-
crease domestic capital formation by more than portfolio investments do
(Bosworth and Collins, 1999; Mody and Murshid, 2005; Mileva, 2008;
Aizenman et al., 2011). Previous studies of Mexico, however, cast some
doubt about the positive influence of Fb1 on domestic investment (Blecker,
2009). The following estimations contribute to this literature by disaggre-
gating capital flows as possible determinants of private investment in
Mexico. The purpose is to determine whether the individual types of capi-
tal flows have a significant effect on investment generally, and specifically
whether the effect from rpr1 is stronger than that from portfolio invest-
ments.

Capital flows were disaggregated into FpI, portfolio investments, bank
loans, and domestic capital outflows. In addition, the equations include
government investment, the industrial production index, and the real ex-
change rate. The estimations, presented in table 6, yielded mixed results.
On one side, both Fp1 and portfolio investments accelerate capital forma-
tion, as expected; on the other, however, domestic capital outflows are not
statistically significant (and thus were removed from the equations), while
bank loans lower investment (see column 1).3

3 Although the negative coefficient on loans may seem anomalous, it has antecedents in the
literature. Reisen and Soto (2001), for example, present econometric evidence of a negative ef-
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Table 6. Investment and disaggregated capital flows

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q2, 82 observations

With lagged REER
(1 2= (3)° 4) 5) (6)

Speed of -0.901 -0.911 -0.989 -0.764 -0.775 -0.820
adjustment, o
Real exchange 0.46 0.45 0.43 0.33 0.33 0.32
rate, REER (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Industrial 2.68 2.66 2.44 2.54 2.54 2.34
production index, 1 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Government -0.16 -0.12 -0.21 -0.10 -0.09 -0.18
investment, a1 (0.00) (0.04) (0.01) (0.07) (0.09) (0.04)
Foreign portfolio 2.68 1.04 0.88 2.42 2.36 2.00
investment, FPI (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Foreign direct 1.22 0.51 0.48 0.73 0.91 0.83
investment, FDI (0.07) (0.10) (0.09) (0.26) (0.15) (0.16)
Foreign bank loans, -0.30 -0.10 -0.10 -0.22
LOANS (0.06) 0.07) (0.06) (0.21)
Linear trend 0.28 0.25

(0.08) (0.19)
Adjusted R-sq 0.907 0.909 0.913 0.909 0.908 0.909
Jarque-Bera 0.04 0.29 1.65 1.29 2.06 2.91

[0.98] [0.87] [0.44] [0.53] [0.36] [0.23]

Breusch-Godfrey 0.27 0.40 0.16 0.55 0.95 0.78
[0.90] [0.81] [0.96] [0.70] [0.44] [0.54]

ARCH 4.79 7.35 6.87 1.54 1.19 1.63
[0.03] [0.01] [0.01] [0.22] [0.28] [0.21]

RESET 2.26 2.05 1.77 1.16 0.69 0.58
[0.14] [0.16] [0.19] [0.29] [0.41] [0.45]

CUSUM ok ok ok ok ok ok

cusuM of squares ok ok ok ok ok failsat5%
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Table 6. Investment and disaggregated capital flows (Cont.)

Dependent variable: Private investment, PI
Long-run coefficients from error-correction ARDL models
oLS estimation, 1988Q1-2008Q2, 82 observations

With lagged REER
(1 2)° (3)° ) %) 6)
Bounds t-stat BT 5 36FEF 5 .68%FF 4. 78%F 5. 05FFE b5 29%FF
Bounds F-stat 8.T1#k* AR ¥HF* 548 *FE B4 ¥HE  1(.94 k¥ § 3] FH¥
#H## #iH# #iH# #iH# #iH# #iH#
Wald Fpi=FpP1 4.15 2.80 1.89 3.34 2.60 1.84

[0.05] [0.10] [0.18] [0.07] [0.11] [0.18]

Source: Author’s own calculations. Notes: For illustrative purposes, p-values for the d; coefficients from
equation (2) (see main text) are shown in parenthesis next to the long-run coefficients. Diagnostics:
The null hypotheses are that residuals are normally distributed (Jarque-Bera), and that there is no
serial correlation of up to 4th order (Breusch-Godfrey), no ArRcH errors, and no mis-specification error
(Ramsey’s RESET). x* (Jarque-Bera) and F-statistics with p-values in brackets. According to Akaike, all the
equations include a constant and three lags in the first-differenced variables. All the equations include
a 0-1 dummy for the post-Tequila crisis period (1995Q1-2008Q2). Wald test: The null is the equality of
the estimated coefficients. F-statistic with p-value in brackets. Bounds testing: Test statistic lies above
the upper bound at the **¥1%; **5%; *10% significance level. Test statistic lies above the small-sample
upper critical value computed by Narayan (2005), at the ### 1%; ## 5%; #10% level and for n=80 obser-
vations. 2 With capital flows measured as % of M3.

In contrast with the evidence provided by recent multi-country studies, the
estimated effect of FpI on private capital formation is notably smaller than
that of portfolio investments. In column (1), for example, the respective
long-run coefficients are 1.2 and 2.7, which are statistically different ac-
cording to a Wald test. The difference in the estimated effects remains if
capital flows are measured as a percentage of M3 instead of cpp, with or
without a trend (columns 2 and 3), or if the real exchange rate is lagged one
year (columns 4 to 6). In the latter case, in fact, not only does the difference
between the estimated coefficients become larger (for example, 2.4 versus
0.9 in column 5), but the i coefficient loses statistical significance.
Before considering possible explanations for the above result, we may
note that the estimated transfer of capital flows to domestic investment is
relatively small —even in the case of portfolio investments, and after con-

fect of bank loans on per capita Gbp growth in a sample of developing countries during the pe-
riod 1986-1997.
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trolling for the real exchange rate. The largest estimated coefficient indi-
cates that an increase of one percent of app in portfolio investments tends
to increase capital formation by 2.7 percent (see column 1). Since the lat-
ter represented about 15 per cent of Gbp during the period under analysis,
the 2.7 percent increase in capital formation is equivalent to an increase
of about 0.40 percent as a proportion of GDP.

How can the difference in the effect of b1 versus portfolio investments
be explained? While it is beyond the scope of this paper to offer a full expla-
nation, we may briefly consider some possibilities. According to the litera-
ture on growth diagnostics (Hausmann et al., 2007, 2008), the disparity in
the effect of the individual types of capital flows may result from their
loosening, with different intensity, the constraints specifically affecting in-
vestment in Mexico. Since they must be intermediated by the domestic fi-
nancial sector, portfolio investments may have a multiplier effect on do-
mestic credit; FpI, in contrast, must not (Calvo et al., 1994). But it is well
known that, relative to its level of economic development, Mexico has an
underdeveloped financial sector. To the extent that the cost and availabil-
ity of credit is a binding constraint on investment, we may expect portfolio
investments to have a greater effect on capital formation than rp1 does.

A second possible factor is the large and increasing share of mergers
and acquisitions (M&A’s) in ¥p1 in Mexico (Ernst, 2005; Cuevas et al.,
2002). In contrast to greenfield rpi, M&A’s have no direct positive effect on
domestic capital formation; in addition, they do not necessarily increase
the availability of domestic credit, as they may involve an exchange of eq-
uity with local owners. Finally, Fp1 may be crowding out investment previ-
ously carried out by domestic firms; indeed, under full crowding out the
expected value of the I coefficient would be zero, which may explain why
in some of the regressions the estimated coefficient on FpI is not statisti-
cally significant (Wang, 2011 for multi-country results in this direction).

IV. Conclusions

The paper studied the determination of private investment in Mexico,
with particular attention given to the role of capital flows and the real
exchange rate. Relying on the bounds testing approach of Pesaran et al.
(2001), the study focused on the estimation of level —or “long-run”— ef-
fects on investment. The estimations used series from the first quarter of
1988 to the second quarter of 2008, thus encompassing the post-liberaliza-
tion period in Mexico but leaving out for future research the influence of
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the Lesser Depression. For comparative purposes, in some of the equa-
tions the sample was extended back to 1983.

The equations showed that private investment in Mexico responds to
standard macroeconomic determinants like government investment, the
industrial production index (as an activity indicator), the components of the
real interest rate, and credit levels as approximated by M2; interestingly,
they showed that, for given levels of manufactured exports and industrial
production in Mexico, the USA industrial production index has a negative
effect on investment, an unexpected result that may reflect the high de-
gree of capital mobility that exists between the two countries. Importantly,
the estimations showed that a real appreciation of the peso lowers private
investment. Since the estimations controlled for other possible channels
like manufactured exports and industrial production, the estimated coef-
ficient on the real exchange rate may be capturing the latter’s profitability
effect on investment, as recently discussed in the literature.

The real exchange rate is central to understanding the effects of capital
flows on investment. If the real exchange rate is omitted from the invest-
ment equations, then capital inflows appear to reduce private investment.
The unexpected result obtains from the simplest specification, for example
one including only the industrial production index and government invest-
ment, to the fullest one controlling for credit, reserve accumulation, and the
components of the real interest rate. It is only when the real exchange rate
is introduced in the equations that the expected positive effect of capital
flows on investment arises. One interpretation is that, during the period
under analysis, foreign capital tended to decrease private investment be-
cause, as capital flowed in, the currency appreciated. Given its adverse ef-
fect on profitability, the appreciated value of the peso contributes to explain-
ing the low “transfer” of capital flows to investment observed in Mexico.

When capital flows are disaggregated into their main types, both Fp1
and portfolio investments accelerate capital formation. A perhaps surpris-
ing result, however, is that the effect from b1 is notably weaker. While a
full analysis of this difference is beyond the scope of the paper, it may be
speculated that the relatively strong effect of portfolio investments comes
from their favorable influence on the cost and availability of domestic
credit —which rp1 lacks— while the weak effect from Fpi could be ex-
plained by the crowding out of investment previously carried out by local
firms and by the high share of mergers and acquisitions in ¥p1 in Mexico.

The results presented in the paper may have implications for the out-
look not only of the Mexican economy, but of developing economies more
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generally. For a slowly-growing country like Mexico, international capital
inflows represent an opportunity to raise investment levels and achieve
faster rates of economic growth. The current outlook in the developed
economies —characterized by sluggish growth and low interest rates—
suggests that capital may keep flowing into developing countries for a
relatively long time. But the transfer of resources allowed by capital in-
flows, which shows up as a deficit in the current account, may result in
different combinations of higher investment and consumption levels. Cap-
ital flows will improve the growth record mainly to the extent that they
increase investment.

Presumably, the effect of capital flows will depend on the profitability
of domestic investment. With low profitability, investment is unlikely to
rise, even if foreign resources are available. In that case, the rise in the
current account deficit accompanying the inflows of capital will have as
counterpart higher consumption levels. If profitability is high, in contrast,
investment may be actually constrained by the external sector, and capi-
tal flows will be more likely to increase it. Given the real exchange rate’s
profitability effect, the previous reasoning shows the importance of the
level the real exchange rate has before capital flows in. An uncompetitive
real exchange rate level increases the chances that capital flows will be
reflected in higher consumption rather than investment levels.

Thus, an appreciated level of the real exchange rate will bias resources
toward consumption but, for a given level of capital inflows, the bias to-
ward consumption in turn will reinforce the appreciation of the currency.
The reason is the high share of non-tradable goods in consumption com-
pared with investment. Because of the high share of non-tradables, the
necessary increase in imports and the current account deficit —the mirror
image of the capital inflows— may require a stronger appreciation if a
consumption rather than investment boom takes place. Fed by capital in-
flows, Mexico and other countries could be trapped in a vicious circle of
depressed investment levels and real currency appreciation, with nega-
tive consequences for economic growth.
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Appendix. Data sources and definitions

Domestic capital outflow (Dco): Percentage ratio of the net outflow of do-
mestic (Mexican) capital, in current USA dollars, to quarterly dollar cpp
or the financial aggregate M3. See FaB below for source and further expla-
nation.

Financial account balance (raB): Percentage ratio of the financial ac-
count balance, in current USA dollars, to quarterly Gpp. GbP corresponds to
the nominal GDP in pesos, divided by the nominal exchange rate calculated
at purchasing power parity (ppp). In some equations, the financial account
balance and its components are measured as a percentage of the financial
aggregate M3 (Bank of Mexico’s definition) transformed to dollars also at
pPP. Source: Bank of Mexico (Bom) for balance of payments data; Mexico’s
National Institute of Statistics (INEGI) for nominal Gpp; and author’s calcu-
lations of the PP exchange rate.

Foreign direct [portfolio] investment (¥pi, [FpPI]): Percentage ratio of the
net inflow of foreign direct [portfolio] investment, in current USA dollars,
to quarterly dollar gpp or M3. Portfolio investment includes investment in
the money and stock markets. See FAB above for source and further expla-
nation.

Government investment (G1): Natural log (times 100) of government
investment (gross fixed capital formation), in real pesos. Source: National
Accounting data from INEGI.

Inflation rate (INF): Annual variation of the consumer price index, in
percentage. The quarterly cpi series corresponds to the average of the orig-
inal monthly series. Source: BoMm.

Industrial production index (1p1): Natural log (times 100) of the indus-
trial production index. The quarterly series corresponds to the average of
the original seasonally-adjusted monthly series. Source: INEGI.

Foreign loans (LoANs): Percentage ratio of the net inflow of foreign bank
loans and securities issued abroad, in current USA dollars, to quarterly
dollar app or M3. See FaB above for source and further explanation.

Manufactured exports (MEx): Natural log (times 100) of manufactured
exports, originally in current USA dollars and deflated by the USA ppr.
Source: Balance of Payments data from Bom.

Broad money supply (M2): Percentage ratio of nominal M2, Bom’s defi-
nition, to the annualized nominal gpp. Nominal M2 corresponds to the
quarterly average of the original end-of-month series. Source: Bom and
INEGI.
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Nominal interest rate (NIR): Quarterly average of the monthly series of
the annualized nominal interest rate on 91-day Mexican Treasury bills
(Cetes), in percentage. Source: BOM.

Private investment (p1): Natural log (times 100) of private investment
(gross fixed capital formation), in real pesos. Source: National Accounting
data from INEGI.

Reserve accumulation (rRac): Percentage ratio of the quarterly accumu-
lation of international reserves, in current USA dollars, to quarterly dol-
lar app or M3. See FaB above for source and further explanation.

Real exchange rate (REER): Natural log (times 100) of the cpi-based, real
effective exchange rate index calculated by Bank of Mexico. A rise in the
index indicates a real depreciation of the Mexican peso. The quarterly se-
ries corresponds to the average of the original monthly series. Source: Bom.

USA industrial production index (ustp1): Natural log (times 100) of the
seasonally-adjusted USA industrial production index. Source: USA Fed-
eral Reserve.





