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In this paper we estimate the demand for official reserves in Latin America during 
the period 1995-2011. We assume that the main concern of the monetary author-
ities to demand reserves is the fear of suffering external drains, and its associated 
output costs. In other words, we attempt to show that the so-called precautionary 
motive drives the demand for international reserves in the region. Our economet-

M. Cruz
Profesor-Investigador, Universidad Nacional Autónoma de México, Instituto de Investigaciones Eco-
nómicas, México.
E-mail:  moritzc@comunidad.unam.mx.
The author is very grateful with two referees of Cuadernos de Economía for their useful suggestions 
to improve the manuscript. The usual disclaimers apply. He also acknowledges financial support from 
the DGAPA-PASPA-UNAM.
Sugerencia de citación: Cruz, M. (2015). The need for official reserves in Latin America: Assessing 
the precautionary motive, 1995-2011. Cuadernos de Economía, 34(65), 327-347. doi:10.15446/cuad.
econ.v34n65.42611.

Este artículo fue recibido el 14 de marzo de 2014, ajustado el 4 de julio de 2014 y su publicación 
aprobada el 8 de agosto de 2014.

ARTÍCULO



328	 Cuadernos de Economía, 34(65), julio-diciembre de 2015

ric results confirm that Latin American countries demand ever increasing amounts 
of foreign exchange to protect themselves against the likelihood of external drains.

Keywords: International reserves, precautionary motive, financial variables, Latin 
America, financial openness.
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En este artículo estimamos la demanda de reservas internacionales en América 
Latina para el período 1995-2011. Asumimos que la mayor preocupación de las 
autoridades monetarias para demandar reservas es el miedo a las salidas de capi-
tal y a sus costos asociados en cuanto al producto. En otras palabras, intentamos 
demostrar que el motivo precautorio explica la demanda de reservas en la región. 
Nuestros resultados econométricos confirman que la región demanda crecientes 
cantidades de divisas para protegerse contra la posibilidad de salidas de capital. 
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Dans cet article, nous évaluons la demande de réserves internationales en Amé-
rique latine pour la période 1995 – 2011. Nous assumons que la plus grande pré-
occupation des autorités monétaires pour demander des réserves est la crainte 
des sorties de capital et de leurs coûts associés quant au produit. Autrement dit, 
nous ressayons de démontrer que le motif de précaution explique la demande de 
réserves dans la région. Nos résultats économétriques confirment que la région 
demande des quantités croissantes de devises pour se protéger contre la possibi-
lité de sorties de capital.
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Neste artigo estimamos a demanda de reservas internacionais na América Latina 
para o período 1995-2011. Assumimos que a maior preocupação das autoridades 
monetárias para demandar reservas é o medo às fugas de capital e aos seus cus-
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tos associados quanto ao produto. Em outras palavras, tentamos demonstrar que 
o motivo precautório explica a demanda de reservas na região. Nossos resultados 
econométricos confirmam que a região demanda crescentes quantidades de divi-
sas para proteger-se contra a possibilidade de fugas de capital. 

Palavras-chave: reservas internacionais, motivo precautório, variáveis financei-
ras, América Latina, abertura financeira.
JEL: F3, F32, F41. 
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INTRODUCTION 
Right after the Mexican “Peso” crisis of 1994-95, international reserves in Latin 
America (LA, henceforth) had increased around 500% during the period 1995-2011; 
and as a share of GDP, had grown around 6 percentage points, going from 7% in 
1995 to 12.7% in 2011. These are unprecedented levels. At the same time, despite 
the number of financial crises that the region witnessed since the mid-1990s, the 
free mobility of capital across borders has been kept, which, as is widely known, has 
been the essence of potential capital reversals and thus of financial crisis.

Interestingly, and contrary to other regions around the world which have also 
observed unprecedented levels of official reserves, there has been hardly any 
empirical study aimed at explaining what determines the need for international 
reserves in the region. To our knowledge, there is only one study that attempts 
to shed light on the determinants of the demand for reserves in LA (see Cheung 
& Sengupta, 2011). In this study, the authors show that the demand for reserves 
is mainly driven by the so-called Joneses effect, suggesting in this sense that the 
demand for reserves in the region is due mainly to the attempt to emulate the behav-
iour of neighbour countries in terms of amassing official reserves. Notwithstand-
ing this finding, most authors modelling the ever increasing recent demand for 
international reserves around the world have concluded that the precautionary 
motive is the main reason behind this phenomenon (see, inter alia, Aizenman & 
Lee, 2007; Aizenman & Marion, 2003; Bird & Mandilaras, 2010; Cheung & Ito, 
2009; Choi & Baek, 2006; Ghosh, Ostry, & Tsangarides, 2012; Lane & Burke, 
2001; Mendoza, 2004; Obstfeld, Shambaugh & Taylor et al., 2010). More pre-
cisely, it has been the fear to suffer a large output loss driven by reversals of cap-
ital, which implicitly implies the fear of domestic liabilities being converted into 
foreign exchange at any moment; or what is known as external drains, which have 
driven the demand for international reserves around the world during the recent 
past.1 The key variable that these studies have used to conclude this has been the 
M2/GDP ratio, which, according to them, can capture the possibility of both inter-
nal and external drains. This ratio, nevertheless, may only capture potential domes-
tic drains or banking crises, which do not necessarily precede currency and debt 
crises, or external drains (see Babecký et al., 2012); such as the ones suffered by 
the LA economies during the 1990s and the early 2000s. 

The aim of this paper is, thus, to assess if the demand for international reserves 
in LA has also been driven primarily for precautionary reasons during the period 
1995-2011. To estimate the demand for reserves in the region, we use the data 

1	This empirical evidence supports early concerns of Keynes and Balogh. In the 1930s, Keynes, for 
example, pointed out that “…a bank of a country doing a large international finance and banking 
business… needs a larger free reserve than a country that is little concerned with such business…” 
Balogh (1960, p. 362) (Keynes, 1971, quoted by Obstfeld, Shambaugh, & Taylor, 2010, p. 61) 
on the other hand, had a similar opinion when he suggested that “a system which freely permits 
capital movements… will… require far higher reserves than a system where speculative capital 
movements are highly discouraged.”
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of eight selected LA economies and, following the empirical evidence just men-
tioned, we include mainly financial variables on the right-hand side of the econo-
metric specification. In our model, however, we do not include the M2/GDP ratio 
as the variable that captures potential external drains. Instead, we use portfolio lia-
bilities (scaled by GPD), as we believe that this is the amount of resources that are 
generally converted swiftly into foreign exchange at any moment, causing, as a 
result, financial instability and eventual crisis.

The paper is set out as follows. Section two presents brief reviews of the lit-
erature regarding which real and financial determinants have usually been 
included when modelling the demand for international reserves. The section 
aims to illustrate that the inclusion of financial variables has been gaining rel-
evance just recently, and that the empirical results support this fact. Section 
three presents some information about the evolution of international reserves 
in LA economies and discusses the results of our panel data estimations. The 
final section concludes.

THE DEMAND FOR INTERNATIONAL 
RESERVES: REAL AND FINANCIAL 
DETERMINANTS 
Traditionally, the need for official reserves has been mainly associated with the 
level of transactions required to cover the country’s import needs. For this rea-
son, since long ago, in fact until the different episodes of financial crises erupted 
around the world during the 1990s and the early 2000s, reserve levels were consid-
ered optimal if they were enough to cover at least three months of imports. Unsur-
prisingly, therefore, real trade variables like imports and/or trade openness have 
been considered crucial in explaining the demand for official reserves. These real 
trade variables, nevertheless, have been seen with caution −if not rejection− as 
determinants of international reserves. 

For example, Kaldor (1978, p. 37) pointed out that

it will be wrong to suggest that the expansion of world trade ‘requires’ a 
corresponding expansion of reserves… or that there is some necessary or 
‘optimal’ relationship between the size of reserves and the value of trade. 
Reserves are needed to finance trade deficits, not trade flows: the existence of 
reserves… allows time for [balance-of-payments] adjustments. 

In this vein, Balogh (1960, p. 362, emphasis in the original) stressed that “it is the 
volume of payments and its instability, and not merely that of visible trade, which 
is the rational determinant of reserves requirements”. Machlup (1966, p. 10)  took 
a more radical position when he suggested that “there has been some ‘amateur the-
ories’ linking reserves with imports, or rather with total foreign trade, by means 
of the conception of a need to ‘finance’ trade. This is naive fallacy… a trader 
(importer, exporter) who wants ‘finance’ wants credit because his working capital 
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is not adequate to tide him over the intervals between due dates of his payments 
and receipts. This has nothing to do with official reserves of either any individ-
ual country or all countries taken together”. He, nevertheless, warned further that 
in any case “one might find a more plausible relation between the need for offi-
cial reserves and variations, seasonal or cyclical, in the balance of trade” (1966, 
p. 11, emphasis in the original). In addition to these criticisms, one can point out 
that the influence of trade variables on the demand for reserves needs to be related 
with causality aspects; that is, while it might make sense to suggest that higher 
trade induces higher demand for official reserves, it might also be valid to think 
that higher reserves could be the result of higher trade (due simply to trade open-
ness), particularly if there is a trade surplus.2    

Interestingly, despite these concerns, all cotemporaneous empirical literature 
(using cross-sectional or panel data regressions) modelling the demand for official 
reserves has included trades variables as one of its determinants (using either the 
share of trade to GDP or the share of imports to GDP). The empirical results, how-
ever, are mixed as some studies have found consistently that trade is statistically 
significant, though the size of the coefficient is relatively small, whereas others 
have found that trade is not, in statistical terms, significant, particularly for sam-
ples of emerging or developing economies (see, inter alia, Aizenman & Lee, 2007; 
Aizenman & Marion, 2003; Bird & Mandilaras, 2010; Cheung & Ito, 2009; Che-
ung & Quian, 2009; Lane & Burke, 2001; Mendoza, 2004).3 It seems, therefore, 
that the empirical evidence supports the concerns mentioned about whether trade 
variables can indeed be relevant to explain the need for reserves. 

Other real variables included in the econometric specifications of demand for 
reserves are GDP per capita and the country’s population. Both variables have 
been incorporated, arguing either that “reserve holdings should increase with the 
size of international transactions, so… reserve holdings [are expected] to be posi-
tively correlated with the country’s population and standard of living” (Aizenman 
& Marion, 2003, p. 382), or that they help to control the level of development and 
to check for scale effects (see Lane & Burke, 2001). Under this view, it is not clear, 
however, how one can explain the unprecedented increments of official reserves 
in poor and stagnated developing economies (like Latin America’s). The empirical 
evidence regarding the relevance of these variables is remarkably mixed as well, 
as for some economies, mainly developed, these two variables matter, whereas 
for developing and/or emerging economies these variables have not been statisti-
cally significant. 

Now, until very recently, due to the fact that recent financial crises were seen as 
episodes of foreign exchange illiquidity (namely the inexorable depletion of inter-

2	An outstanding example of this is China, who at the same time of being one of the largest holders 
of foreign reserves keeps large trade surpluses.

3	For a review of older empirical studies of reserves determination see Bahmani-Oskooee & Brown 
(2002). From this review it is clear that trade-related variables have always been included in the 
econometric models of demand for reserves.
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national reserves), caused by rapid interruptions and/or reversals of capital flows, 
which in turn made clear that “the increase in developing country’s reserves is 
related to changes not in real quantities (such as imports or output) but in finan-
cial magnitudes” (Rodrik, 2006, p. 257, emphasis in the original), there has been 
a growing concern in the literature regarding the influence of financial magnitudes 
in the demand for official reserves.

For example, Choi & Baek (2006), add portfolio-flows volatility as a determinant 
of international reserves to trade and income variables. Their results, using data of 
46 countries for the period 1980-1999, suggest that monetary authorities’ deci-
sions to accumulate reserve are indeed sensitive to portfolio-flows volatility. A 
similar paper, in the sense that it intends to capture the relevance of capital flows 
in reserve holdings, is the one by Choi, Sharma & Strömvisq (2007). Using panel 
data estimations for emerging and developed economies during the period 1980-
2005, the authors found out that, in recent years, and particularly for emerging 
economies, capital flows have had a strong positive effect on reserves buildings, 
but a negative effect when the sample only includes advanced economies. 

Cheung & Ito (2009) divide the determinants of international reserves into three 
categories: traditional macro variables, financial variables and institutional vari-
ables. Within the category of financial variables they consider money supply to 
GDP, external debts and capital flows. Using data for more than 100 countries for 
the period 1975 to 2005, their panel data estimations allowed them to suggest that 
for both, developed and developing economies, particularly during recent periods, 
financial variables have been gaining relevance in explaining reserves holdings.

Ghos et al. (2012) show that emerging economies hold reserves, besides mercan-
tilist motives, for precautionary reasons against both current and capital shocks. 
They consider three variables to capture the precautionary demand against cap-
ital account shocks: a measure of the de iure openness of the capital account, 
short-term debt on a residual maturity basis, captured by the ratio short term debt/
GDP, and banking system liabilities/broad money, measured by the money/GDP 
ratio. Each ratio is expected to be associated with higher precautionary demand 
for reserves. Their econometric panel data results, using a sample of 43 emerging 
economies, support the idea that financial magnitudes are relevant in explaining the 
decisions of the authorities to hold reserves, particularly since the post-East Asian 
financial crisis of the late 1990s.

Finally, assuming that reserve accumulation is a key tool for managing both finan-
cial instability and the exchange rate in an era of highly globalized capital mar-
kets, Obstfeld et al. (2010) estimated a reserves demand model using data from 
134 countries for the period 1980 to 2004 that, besides traditional real variables, 
incorporates financial (stability) ones. Among the latter they include a measure of 
financial openness, different exchange rate regimes dummies and the ratio M2-to-
GDP as the indicator that can capture both the potential of internal drains (runs 
from bank deposits to currency), and external drains (flight to foreign currency). 
Their panel data results allowed them to suggest that, for the full sample, finan-
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cial variables matter, especially when they are modeled without real variables. 
The econometric exercise considering exclusively emerging economies allows the 
authors to suggest that only financial openness and the ratio M2/GDP matter for 
reserves accumulation.

In sum, whereas the empirical evidence regarding real variables as determinants of 
reserves is poor for developing economies, the one for financial variables is more 
consistent, indicating that these magnitudes are indeed important in explaining the 
demand for reserves during recent years. In particular, the potential of internal and 
external drains has been mainly captured by the amount of domestic financial lia-
bilities or domestic money (scaled by GDP). However, this variable might only 
capture domestic drains, which do not necessarily precede external drains. On the 
other hand, other debt variables have been also highlighted as relevant in explain-
ing precautionary concerns in the demand for reserves around the world.  

LATIN AMERICA AND ITS DEMAND FOR 
INTERNATIONAL RESERVES  
Right after the adoption of policies aimed at deregulating swiftly the domestic 
and external financial sectors during the late 1980s and 1990s, a number of Latin 
American economies suffered financial crises, and the concomitant output lost 
was substantial in most cases. In this vein, the Mexican financial crisis of 1994-
95 was followed by Brazil’s in 1998-99, Ecuador’s in 1999, Argentina’s in 2001, 
Uruguay’s in 2002 and the Dominican Republic’s in 2003. The root of these cri-
ses, as mentioned, has been characterised as a problem of illiquidity in the context 
of large reversals and/or sudden stops of capital inflows.     

The remedy adopted by LA economies to tackle future problems of illiquidity has 
consisted on a purposeful strategy of ever increasing demand for international 
reserves (namely, accumulate foreign exchange independently of the balance-of-
payments position, particularly that of the current account).4 Unsurprisingly, the 
demand for international reserves has increased substantially in absolute and in 
relative terms since 1995. 

Figure 1 shows the evolution of international reserves for Latin America, Sub-
Saharan Africa, Asia, and China during the period 1980-2011. As can be seen, 
unlike Asia, up until the end of the 1980s, reserves remained very stable in Latin 
America, China and Sub-Sahara Africa. After that, however, once high-capital 
mobility was adopted around the developing world, reserves started to surge (it is 
important to recall that one of the effects of capital account liberalisation is mas-

4	Mexico, in fact, could be signaled as the first economy that adopted a purposeful strategy of 
increasing reserves for precautionary reasons (see, Werner & Milo, 1998). A turning point, thus, 
can be identified in the demand for foreign exchange in LA since the mid-1990s. At the global 
level, the turning point for the increasing levels of official reserves can be identified during the 
aftermath of the East Asian financial crisis of 1998-99 (see United Nations, 2001).
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sive inflows of capital). In particular, for Latin America, the observed increase of 
reserves during the period 1990-1994 can be ascribed to the massive inflows of 
capital; it cannot therefore be associated with precautionary or other demand pur-
poses, nor with a purposeful strategy of reserve hoardings. This can be confirmed 
in Figure 2, where reserves as a share of GDP, soared swiftly during the period in 
which financial liberalisation deepened. As a result, in Latin America reserves as 
a share of GDP went from 3.2% in 1989 to 4% the next year, to further increase to 
6.3% in 1994. A similar increasing evolution can be seen in China and Sub-Saha-
ran Africa.

However, the turning point in the demand for international reserves around the 
world can be identified during the aftermath of the Mexican “Peso” crisis, that is 
in 1994-95, as reserves started to depict an ever increasing trend, which magnified 
notably in Latin America from 2003 onwards (see Figures 1 and 2). As a result, 
during the period 1995-2011, as we mentioned, reserves in Latin America have 
increased around 500%, and as a share of GDP, they have grown around 6 per-
centage points, going from 7% in 1995 to 12.7% in 2011 (see Figure 2). This mas-
sive increase is unprecedented. Evidently, when this growth is compared with that 
which occurred in China and Asia, Latin America’s is dwarfed. It is important to 
note that for many Asian economies (including of course the Chinese) the accu-
mulation of reserves is partly a consequence of their trade surpluses. Finally, it is 
important to highlight that LA economies, as well as those elsewhere in the devel-
oping world, have been demanding reserves whilst in the meantime maintaining or 
even deepening the free mobility of capital across their borders.5

FIGURE 1.
INTERNATIONAL RESERVES IN SELECTED REGIONS AND CHINA, 1980-
2011 (US CURRENT DOLLARS, BILLIONS)

3500

3000

2500

2000

1500

1000

500

0

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

LA SUB-Saharan Africa Asia (excl. China) China

Source: WDI (online).

5	A noticeable exception in LA is Brazil since 2009, where certain and temporal capital controls 
have been adopted.
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FIGURE 2.
INTERNATIONAL RESERVES IN SELECTED REGIONS AND CHINA, 1980-
2011 (% OF GDP)
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Despite the relevant increase in the demand for official reserves in LA, there has 
been hardly any empirical study aimed at explaining this phenomenon in the region. 
In fact, as mentioned above, the only study that we are aware of is the work of Che-
ung & Sengupta (2011). Curiously, this paper aims to show that the so-called Joneses 
effect is the main factor behind the demand for reserves in the region. One conse-
quence of this is that only one financial variable, the ratio M2/GDP, is included 
in the econometric specification. Notwithstanding that this variable is statisti-
cally significant, its size is negligible, suggesting that the likelihood of internal 
drains has not played a relevant role in the demand for reserves in LA. One pos-
sible explanation of this result is that the econometric exercise is carried out for 
the period 1980-2007, which, as suggested above, might capture a period of time 
(1980-1994) in which a purposeful strategy of reserves accumulation did not exist 
in the region, influencing in this way the paper’s final results. 

Given the unprecedented level of foreign reserves in LA, and the relevance of 
financial variables in its demand according to recent literature, we attempt to assess 
whether financial variables can explain the demand for reserves in LA during the 
period associated with a purposeful strategy of accumulate official reserves. We 
use data from eight selected economies: Argentina, Brazil, Chile, Colombia, the 
Dominican Republic, Ecuador, Mexico and Peru; these economies account for 
over 90% of total reserves in the region (led by Brazil, Mexico and Argentina, 
which account for more than half of total reserves in the region), and is represent-
ative of countries that have suffered financial crisis recently (Argentina, Brazil, 
Dominican Republic, Ecuador and Mexico) and others that have not (Colombia, 
Chile and Peru). 

Table 1 provides an idea of the evolution of international reserves for each one 
of the eight selected economies of the region. As can be seen, from the after-
math of the Mexican ‘Peso’ crisis until 2011, official reserves have increased to 
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unprecedented levels both in relative and in absolute terms in Argentina, Brazil, 
the Dominican Republic, Mexico and Peru. All these economies, except Peru, 
have suffered a financial crisis during the period of study, so this evolution might 
not be surprising at all. Interestingly, Chile and Colombia have increased mas-
sively their reserves in absolute terms, but when they are measured as a share of 
GDP they have decreased and barely increased, respectively. Finally, Ecuador has 
kept unchanged its reserves in absolute terms, but they have declined sharply as a 
share of GDP. In sum, there is a clear trend in the economies of the sample to, 
implicit or explicitly,6 demand and accumulate reserves. This conclusion is sup-
ported when looking at the current account balance of each country (see Table 2). 
As can be seen, except for Argentina from 2002 to 2009, the rest of the economies 
in the sample have either a permanent deficit or a short-lived equilibrium or sur-
plus. If international reserves are the counterpart of trade surpluses, then it is clear 
that they have applied a purposeful strategy to accumulate reserves. This general 
tendency to accumulate reserves suggests that this behaviour could be independ-
ent of other key economic variables, like economic growth, the exchange rate sys-
tem or trade openness.

TABLE 1.
LATIN AMERICAN INTERNATIONAL RESERVES 			 
(SELECTED ECONOMIES)

Country
1995

(US billions)
1995

(% of GDP)
2011

(US billions)
2011

(% of GDP)

Argentina 14.3 5.5 43.2 9.7

Brazil 49.7 6.5 350.4 14.1

Chile 14.1 19.8 41.9 16.7

Colombia 8.3 9.0 31.4 9.3

Dominican 
Republic

0.4 2.4 4.1 7.4

Ecuador 1.6 7.0 1.7 2.2

Mexico 16.8 4.8 144 12.4

Peru 8.2 15.3 47.2 26.1

Source: World Development Indicators (online).

6	Mexico, as mentioned, announced explicitly its intention to accumulate reserves in 1996 (see 
Banco the México, 1998 and Werner & Milo, 1998).  In early 2011, the Chilean Central Bank 
announced that “[it] has decided to start a program of foreign currency purchases aimed at streng-
thening its international liquidity position” (see, Central Bank of Chile, 2011).
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TABLE 2.
LATIN AMERICA CURRENT ACCOUNT BALANCE 			 
(SELECTED ECONOMIES) (US MILLIONS)

Argentina Brazil Chile
Colom-

bia

Domi-
nican 
Repu-

blic

Ecuador Mexico Peru

1995 -5118 -18383.7 -1349.6 -4527.6 -182.8 -1000 -1576.4 -4624.5

1996 -6770 -23502.1 -3082.6 -4641.6 -212.7 -54.8 -2536.7 -3643.9

1997 -12138.1 -30452.3 -3660.2 -5750.9 -163 -456.7 -7694.8 -3368

1998 -14482 -33415.9 -3918.4 -4857.9 -338.4 -2098.5 -16017.1 -3336

1999 -11942.8 -25334.8 99.5 670.8 -429.2 918.1 -14021.6 -1379.9

2000 -8980.6 -24224.5 -897.5 794.8 -1026.5 925.6 -18752.4 -1545.8

2001 -3780.4 -23214.5 -1100.2 -1077.2 -740.8 -653.7 -17748.7 -1202.8

2002 8766.6 -7636.6 -580 -1297.7 -797.9 -1218.3 -14833.7 -1093.7

2003 8139.9 4177.3 -829.6 -991.1 1036.2 -386.9 -8338 -929.9

2004 3210.9 11679.2 2597.4 -910.9 1041.5 -479.2 -7007.1 59.8

2005 5274.6 13984.7 1891 -1885.7 -473 474.5 -8955.9 1158.9

2006 7767.5 13642.6 7115.6 -3016.2 -1287.4 1739.1 -7791.3 2912.4

2007 7355.4 1550.7 7078.8 -6040.3 -2166.3 1690.2 -14658.1 1520.5

2008 6755.9 -28192 -5800.1 -6865 -4518.6 1756.1 -20173.6 -5285.5

2009 8469 -24302.3 3518.1 -5097.3 -2330.9 297.6 -8146.1 -722.9

2010 -777.4 -47273.1 3581.2 -8928.9 -4329.5 -1606.9 -3615.9 -3782.1

2011 -2271 -52473.5 -3068.3 -9854.1 -4408.9 -223.2 -12300.6 -3340.7

Source: ECLAC statistics (online).

Data and Methodology 
The database to elaborate our econometric exercise comes from three different 
sources, unless otherwise noted: the World Development Indicators, the World 
Development Finance, both from the World Bank database (online), and the Inter-
national Financial Statistics of the IMF (CD-Rom, 2012). Unlike most of the 
studies in reserves determination, we do our econometric exercise for the period 
1995-2011, because, as suggested above, it covers the exact period that can be 
related to a purposeful strategy of hoarding reserves in LA. 

The estimated equation is:

Y x x xit it it itk it= + + +α +β β β ει 1 2 κ1 2
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where i denotes economies (N = 8) and t denotes time (t = 17) and a
i 
is the fixed 

effect term. The dependent variable y
it
 is, in one specification, reserves scaled by 

GDP (R/GDP), and in another is in current US dollars. We also estimate a third 
specification in which the ratio of international reserves-to-domestic liabilities of 
the central bank (R/M2) is the dependent variable. The idea here is to assess Mach-
lup’s (1966, p. 22) hypothesis regarding the fact that official reserves will move in 
relation to the central bank’s liabilities because “… the greater the political respon-
sibility accepted by the central bank for averting liquidity troubles on the part of 
commercial banks and industry, the larger have to be the foreign reserves in rela-
tion to the domestic liabilities of the central bank”. In other words, reserves will 
move in tandem with the evolution of the monetary aggregate M2 as long as the 
central bank commits to avoid liquidity troubles. This obligation to avoid liquid-
ity troubles is likely to increase substantially in a financially liberalised context. 
Machlup further stressed that the R/M2 ratio is capable to explain “… not only a 
‘need’ for foreign reserves but also why this need is also related to current domes-
tic liabilities and why the needed ratios may be different from country to country” 
(ibid). We expect, thus, that this ratio correlates mainly with financial variables.

x it  is the vector of variables that explain reserves demand. Among these, consist-
ent with the review of literature shown in the last section, we mainly include finan-
cial variables that can capture the concern of governments with external drains. In 
this context, we decide to include portfolio liabilities, scaled by GDP (PL/GDP), 
as a measure of financial openness and at the same time as an indicator of poten-
tial external drains (this ratio, in fact, in used instead of the M2/GDP ratio, which 
as mentioned is used to measure either financial depth or the potential of domes-
tic—and even external—drains). These resources in fact are the first ones that are 
likely to abandon an economy, leading eventually to a currency or a financial cri-
sis. They represent, in other words, the initial size of a potential external drain. In 
this sense, they can be considered especially relevant for the demand for reserves 
in any financially deregulated economy. In this context, governments are also con-
cerned about the evolution of the stock price index, as this is likely to vary largely 
as a result of massive inflows or outflows of foreign exchange, leading to poten-
tial movements of official reserves. To capture this, we include the stock price 
index volatility (measured as the 360-days standard deviation of the return on the 
national stock market index). 

We also include, following other studies, the volatility of the exchange rate (volat_
exra, measured as the annual standard deviation of the monthly growth rate of the 
nominal exchange rate, based on our own calculations using the IFS and the statis-
tics of the Central Bank of Ecuador), to check whether exchange rate movements, 
independent of the existing exchange rate system, matter for reserves demand; this 
will illustrate whether reserves are used to stabilise the exchange rate, as a grow-
ing literature has suggested (see, for example, Bayoumi & Saborowski, 2012).  
We also include the volatility of international reserves (volat_ir, measured as the 
annual standard deviation of the monthly growth rate of international reserves, 
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based on our own calculations using the IFS), to capture whether variations on the 
stock of international reserves matter for the demand of reserves. 

Demanding and hoarding reserves is not free, it implies an opportunity cost 
defined as the difference between the yield on reserves and the marginal produc-
tivity on an alternative investment, so in theory the higher the opportunity cost the 
lower the demand for reserves; to capture this we include the differential between 
the domestic and the US real rates of interests (termed in the specification as cost) 
as a measure of the cost of holding reserves (see IMF, 2003). 

Debts ratios, particularly those denominated in foreign currency, were relevant in 
triggering the boom of financial crises in LA economies (and in fact around the 
world, see for example, Arestis & Glickman, 2002; De Paula & Alves, 2000; Dreh-
mann & Juselius, 2012). This is because as debt ratios increase, the vulnerability 
of a country’s public and private borrowers to internal and/or external shocks (for 
example, an increase in domestic rates of interest, the depreciation/devaluation of 
the currency and the shrinkage of the supply of credit) that endanger their ability 
to discharge outstanding debts increase also, leading to higher financial instabil-
ity and to eventually a Minsky type of crisis.7 The association of debt and reserves, 
however, can go in either direction. According to Lane & Burke (2001), higher 
debt can reduce the need for reserves if financial transactions can be financed by 
debt. At the same time, reserves may be needed as collateral to raising debt and 
they may be important in stabilizing the external debt market. We, thus, include 
the following debt ratios: outstanding international private debt securities to GDP 
(IPRD/GDP), outstanding international public debt securities to GDP (IPUD/
GDP), the ratio of short term debt-to-total external debt (STDTOED) and total 
external debt scaled by GDP (TED/GDP). All these variables are, according to the 
data sources, originally denominated in US dollars.

Finally, to assess whether real variables are relevant in the demand for reserves, we 
include trade openness (gauged by the sum of exports plus imports over GDP in 
US nominal dollars, termed TRADE/GDP,) and an income variable (captured by 
the evolution of real income per capita in US dollars, 2000 = 100, termed RYPC, 
and by nominal income per capita in US dollars, termed NYPC, depending on the 
econometric specification). Almost all variables were transformed into logs.

The Econometric Results  
Table 3 reports the econometric results allowing for fixed effects to account for 
country heterogeneity and presents robust standard errors to correct for hetero-
scedasticity that could affect it given that we are estimating an unbalanced panel (see 

7	A Minsky type of crisis implies that once most of the economic agents’ margins of safety have 
disappeared (namely, once their ability to discharge outstanding debts with current cash flows has 
dramatically fallen), any domestic or external shock, since the economy is an interlinked system 
of payments, may produce a generalized succession of defaults, which in turn may collapse the 
economy into a crisis. See Minsky (1986) for his well-known financial fragility hypothesis.
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Asteriou & Hall, 2011). As mentioned, we elaborate three exercises, having in two 
specifications as dependent variable international reserves scaled by GDP (R/GDP)

TABLE 3.
DETERMINANTS OF INTERNATIONAL RESERVES IN LATIN AMERICA, 
1995-2011

Explanatory 
Variables

Dependant Variable

Log (R/GDP) Log (R) Log (R/M2)

Log (IPRD/GDP) 0.339**
(0.095)

0.286**
(0.080)

0.291**
(0.101)

Log (IPUD/GDP) -0.366**
(0.096)

-0.297**
(0.100)

-0.505**
(0.104)

Log (STED/TED) -0.180***
(0.093)

-0.023
(0.051)

-0.296**
(0.102)

Log (TED/GDP) -0.199***
(0.101)

-0.594**
(0.245)

-0.140
(0.200)

Log (PL/GDP) 0.337**
(0.107)

0.359**
(0.134)

0.313**
(0.141)

volat_spi 0.005**
(0.001)

0.009**
(0.002)

0.002**
(0.0009)

volat_exra 0.013**
(0.005)

-0.011**
(0.003)

-0.003
(0.010)

volat_ir -0.0003***
(0.0001)

-0.0003**
(0.0001)

-0.000
(0.000)

Cost -0.017*
(0.007)

-0.017**
(0.008)

-0.009
(0.008)

Log (TRADE/
GDP)

-0.214
(0.351)

-0.172
(0.250)

0.012
(0.386)

Log (RGDP-per 
capita)

-0.324
(0.541)

-0.301
(0.845)

Log (NGDP-per 
capita)

0.575**
(0.187)

Constant 6.04
(4.6)

6.76
(2.32)

2.09
(7.05)

Observations 77 62 62

Wald (joint) 0.000 0.000 0.000

Wald (dummy) 0.000 0.000 0.000

Notes: Robust standard errors are shown in parenthesis. 
*, ** and *** denotes statistical significance at the 1, 5 and 10 per cent level, respectively.
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and by the monetary aggregate M2 (R/M2), respectively, and in another speci-
fication, nominal reserves in US dollars (R). The key findings to note are as fol-
lows. There is clear evidence that, for monetary authorities, a relevant concern to 
demand reserves is the peril of external drains. This can be derived, on the one 
hand, from the coefficient of the portfolio liabilities-to-GDP ratio, which turned 
out to be statistically significant in all the specifications and with a positive sign, 
indicating that as the ratio increases the demand for reserves increases as well. In 
fact, the size of the coefficient is relatively high, suggesting that an increase of 1% 
of portfolio liabilities leads to an increase of around 0.30% of reserves, either as a 
share of GDP or M2, but also in nominal terms. On the other hand, the coefficient 
of the volatility of the stock price index is also statistically significant and positive 
in all specifications, though with a small size. This result, nevertheless, can also 
support the idea that external drains are a major concern for the monetary author-
ities to demand reserves.  

Regarding the influence of foreign denominated debt, the results reveal that debt is 
indeed relevant to demand international reserves in LA economies. As can be seen, 
in all specifications and in most cases, the parameters associated with debt ratios 
are statistically significant and relatively high. In particular, it is clear that private 
debt tends to be associated positively with the demand for official reserves, sug-
gesting that authorities increase their reserves in response to increments in private 
debt either to have a collateral or to stabilize the external market, both of these rea-
sons being precautionary. 

The findings so far analysed indicate the concern of authorities for external drains 
and for a subsequent financial crisis. In other words, these results suggest that 
economies of LA see reserves mainly as an insurance against the likelihood of 
capital flows to reverse at any moment. From this, it is clear that as long as condi-
tions of high mobility of capital prevail, the ever-increasing demand for interna-
tional reserves in the region will continue.

Now, international reserves volatility and the exchange rate volatility parameters 
are, on the other hand, statistically significant only in two specifications: when 
reserves are scaled by GDP and when they are in nominal terms. In the particu-
lar case of the volatility of the exchange rate, however, the sign of the coefficient 
changes along the different specifications, making it difficult to make any relia-
ble inference from it. In other words, it is unclear whether LA monetary authori-
ties demand reserves to intervene in the foreign exchange market to either stabilize 
their currency, avoiding further depreciation/appreciation of the exchange rate, or 
if they do it as a response to increasing foreign exchange volatility. In the case of 
the international reserves volatility, the negative coefficient suggests that reserves 
decline as its volatility increases; however, it is important to mention that this 
response, given the size of the parameter, is negligible.    

Another interesting result is related with the opportunity cost. In this case, as 
expected, the negative coefficient indicates that as the opportunity cost increases, 
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the demand for reserves falls. It is important to notice, in this context, that a 
number of studies have shown that there is a cost associated with an excess of offi-
cial reserves, which in some cases has been estimated to be around 1% of GDP 
(see Cruz & Kriesler, 2010; Rodrik, 2006), but despite this cost not being triv-
ial, the demand for reserves has continued to increase. In our estimations, as can 
be seen, the cost’s coefficient is small, and this might help to understand why the 
cost of accumulating reserves has not deterred authorities from demanding them. 

Finally, one relevant finding is that real variables, in our case real income per cap-
ita and trade openness, are not statistically significant (with the exception of nom-
inal income per capita), suggesting that these variables have not had a relevant 
role in the demand for reserves in the region. This result could be surprising if we 
keep in mind that both income per capita and trade have grown at a respectable 
pace during the period of study. In the case of real income per capita, for exam-
ple, the average growth rate of the countries of the sample during the period 1995-
2011 was 2.6%, which largely overwhelms that of the preceding period 1980-1994 
of 0.9%. At the same time, trade did increase their pace considerably during the 
period 1995-2011 with respect to what occurred during the period 1980-1994. In 
this setting, during the former period, for the sample of economies and as a share 
of GDP, trade grew on average more than 10 percentage points, going from 42% 
in 1995 to 53% in 2011, whereas in the latter period this share grew 7 percent-
age points, going from 33% in 1980 to 40% in 1994. Our results, therefore, sup-
port the arguments of Kaldor, Balogh and Machlup previously mentioned, in the 
sense that trade and income variables have nothing to do with the demand for offi-
cial reserves. At the same time, our findings are consistent with those studies that 
have found that real variables are not significant, particularly for developing and/
or emerging economies.

Summarising, our econometric exercise allows us to conclude that LA economies 
demand reserves mainly for precautionary reasons, and that they do it in partic-
ular seeking to avoid liquidity troubles emanating from portfolio liabilities and 
foreign currency denominated debt. Portfolio liabilities are likely to increase sud-
denly in contexts of free mobility of capital. Thus, as indicated above, one clear 
consequence of this is that the ever-increasing demand for reserves will continue 
because governments will be permanently afraid of suffering external drains and 
eventually a crisis. 

Do our findings have any particular relevance in terms of economic policy? We think 
they do, especially if we consider that LA economies might need policy alternatives 
that can offer not only financial stability but also aid to their growth and development 
goals. Demand and hoard ever increasing amounts of reserves do not necessarily 
aid in these aims. This is because, on the one hand, it is assumed that large hoard-
ings of reserves will be enough to prevent potential external drains, which implies 
that somehow investors will be deterred sufficiently from attacking a currency. It is 
important to recall, however, that what determines the desire of investors to abandon 
a currency remains a mystery. In this sense, it is necessary to bear in mind that even 



344	 Cuadernos de Economía, 34(65), julio-diciembre de 2015

apparently high levels of international reserves could not be large enough to stop an 
external drain. This, evidently, does not imply that having reserves is helpless to sta-
bilize the financial system; they indeed can help through buffering small shocks. On 
the other hand, the stockpiling of reserves has, as pointed out elsewhere (see, Cruz 
& Kriesler, 2010), real and potential costs that hurt the real economy instead of con-
tributing to its growth and development. In fact, the alleged mercantilist benefit of 
having large amounts of reserves is not unambiguously supported (see, for example, 
Aizenman & Lee, 2007, and Cruz, 2014). So, large amounts of official reserves do 
not guarantee maintaining financial stability, or avoid having real and potential high 
costs; and, finally, it is not clear that their contribution, via the external sector, leads 
to growth and development.

Authorities in the LA region, therefore, should assess, in the first place, whether 
to maintain financial deregulation is worthwhile. This strategy, after all, has 
been the root of financial instability and financial crises during the recent past. 
An alternative strategy to financial openness, and thus to ever-increasing interna-
tional reserves, could be the adoption of capital controls. Some economies have 
started to implement them during the very recent past (since 2009). This policy, 
it is important to recall, has been able to offer financial stability and, at the same 
time, to promote economic growth and development during successful episodes of 
industrialization (see Chang & Grabel, 2004). Furthermore, capital controls have 
been recognised recently by the IMF as a potential instrument against the nega-
tive effects that massive inflows/outflows of capital inflict on the recipient econ-
omy (see Ostry et al., 2010; Ostry et al., 2011). This alternative policy, in sum, 
can offer the possibility to achieve financial stability, aid growth and reduce, as a 
result, the need for reserves.

CONCLUSIONS 
In this paper we attempted to test whether the demand for reserves in selected 
economies of Latin America is driven mainly for financial factors, as the empir-
ical evidence around the world has recently shown, meaning authorities demand 
reserves largely to reduce the risk of suffering external drains in a context of high 
capital mobility. To this end, we included portfolio liabilities as the variable that 
can capture potential external drains. We also included, among other financial var-
iables, foreign debt indicators.

Our panel data exercise for the period 1995-2011 indicated that the most important 
concerns to demand reserves in the LA region are the perils of external drains and 
financial crisis. Both portfolio liabilities and debt variables were statistically signifi-
cant in all the specifications and they had high coefficients; in particular, the portfo-
lio liabilities’ coefficient suggested that reserves are demanded primarily to pre-empt 
future liquidity troubles. We also found that foreign debt is important in the demand 
for reserves as in this way a currency and financial (Minsky) crisis can be avoided.
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From these results, we can expect that as long as the free mobility of capital pre-
vails in the region, its demand for reserves will maintain the ever-increasing trend 
observed since the mid-1990s. This is not necessarily good news for the region 
as the demand for and the accumulation of reserves have real and potential costs 
for the real economy, and any amount of reserves does not guarantee that inves-
tors will be deterred from attacking a currency. An alternative to achieve financial 
stability and other growth and development goals can be the adoption of capital 
controls, as has recently been done, under the approval of the IMF, by some devel-
oping economies (like Brazil and South Korea).  
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