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Motivated by the recent surge in international reserve holdings in developing countries, this study aims to investigate
the determinants of intemational reserves in developing countries. Two main engaging theories were used in this
study, namely, the mercantilist and precautionary views for the demand in interational reserves. This study analyzed
the data of 21 developing countries over the period 2003-2015 using the static linear panel method. The findings
showed that mercantilist motives, such as trade value and exchange rate, are positive determinants of interational
reserves. As for the view from the angle of precautionary motives, an expansionary monetary policy with an increase
in money supply and a decrease in the domestic interest rate will encourage higher intermational reserve holdings in
countries. However, an increasing public debt will lower international reserve holdings. The oil shock of 2013-2015
was the biggest oil price drop in the history. The findings show oil shock will reflect the international reserves holding
decrease. Some policy implications are suggested such as diversification and substitution of international reserves
holdings. The cooperation between oil export countries are important to stabilizing the oil market and oil price to avoid
the depletion of international reserves holdings.
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Jarroe uccnedosaHue MOMuUBUPOBAHO Pe3KUM yBenu4eHUeM 06beMa MeXOyHAPOOHbIX Pe3epBos 8 Pa3BUBAIOUIUXCA
cmpaHax 8 nocneoHue 200b1. Mbl usyyunu pakmopbl, onpedensoujlie MexxoyHapooHble pe3epsbl 8 pas3suBaroUUXCA
cmpaHax. B uccnedosaruu 6bu1u UCnonb308aHbl 08a NOOX00A: € MOYKU 3PEHUSA MEPKAHMWIUCMCKO20 U C Y4Emom
npedynpe0umenbHo20 MOMUBA, BAUAIOWE20 HA CNpPOC HA MEXOYHApoOHble pesepsvl. IIpoananusuposaHbl
naHesnbHble daHHble no 21 passusaroujetica cmpaHe 3a nepuoo ¢ 2003 no 2015 ee. Pe3ynbmambl NnOKA3AIL, 4mo
maxue napamempbl Kax 06beM mopeosu U 06MeHHbIU KYpC, paccMampusaemble 8 paMKax MEPKAHMUILUCTCKO20
nooxo0a, ABNAIOMCA NONOKUMETbHBIMU (QAKMOPaMU, ONPeo0eIAIoUUMU MeXOYHAPOOHbIe pe3epsbl. C MOuKU 3peHus
MOmuBa npedoCcmMopoXHOCMU, IKCNAHCUOHUCTMCKAA OEHEXXHO-KPeOUMHAs NOJIUMUKA C YBenudeHUeM OeHEeXHOU
MACCh! U CHWKeHUeM BHYmpeHHel NpoyeHmHoll cmasku 6yoem cnocobcmaosamp YBeNUUEHU MeXOYHAPOOHDIX
pe3epsos 8 cmpaHax. 00Haxo pacmyujutl 2ocydapcmeseHHblll donie npusedem K COKPAWEHUIO MEXOYHAPOOHbIX
pe3epsos. Pesyibmambl nokasvlearom, umo HemaHou wox 2013-2015 22., Komopblil conposoXOICA CaMbiM
bonbwum nadeHueM YeH Ha Hegmb 8 UCMOPUL, OMPA3UICA HA COKPAUEHUU MeXOyHapoOHbIX pe3epsos. Hamu
npeosloxeHbl HEKOMOpble peKoMeHOauUl, makKue Kax OusepcuguKayus U 3aMeHa MeXOYHAPOOHbIX pe3epsos.
CompyoHuyecmso Mex0dy CMpaHaMU-3KCnopmepamu Hegmu BaKHO O cmabunu3ayuu HemsaHo20 PoIHKA U YeH
Ha Heghmb, UMobbl U36eKAMb UCMOWEHUA MEXOYHAPOOHBIX PE3epBOs.

Kniouesvie cnosa: mex0OyHapoOHble pe3epsbl;, MePKAHMUIUCMCKUL MOmMus; npedynpedumenbHbll MOmus;
He(mAHOU WOK

Introduction

International reserves are any kind of reserve funds that can be passed among central banks interna-
tionally. They are comprised of foreign currencies, other assets in foreign currency denominations, gold
reserves, special drawing rights (SDRs) and IMF reserve positions’. International reserves play a significant
role in preventing a financial crisis. Therefore, policies should be made based on fundamental strategies

'https://www.imf.org/external/pubs/ft/ar/archive/pdf/ar1993.pdf
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to prevent a crisis by hoarding large amounts of foreign reserves to maintain financial stability and retain
monetary autonomy.

Since the Asian financial crisis of 1997-1998, many developing countries have significantly increased
their international reserves. The share of global reserves held by developing countries increased after this
financial crisis. This can be seen in Figure below, which displays an imbalanced growth of international
reserves between developed and developing countries over the last two decades. International reserves
for developing countries increased from 0.46 trillion US$ in 1995 to 7.9 trillion US$ in 2015 compared
to the developed countries, which only raised their international reserves from 1 trillion US$ in 1995 to
4.1 trillion US$ in 2015. Starting from the year 2005, reserve holdings in developing countries surpassed
those in developed countries. On the other hand, the global oil price shock of 2013-2015 reflected a de-
cline in international reserves in developing countries?. This was the biggest oil price shock in the history,
oil price dropped by 70% in 2016. The recession caused demand for energy to shrink, and forth oil shock
occurred in 2008. The oil price collapsed from 97.64 US$ per barrel in 2008 to 61.86 US$ per barrel in 2009,
but percentage price drops not greater than oil price shock 2016. However, economists are unclear about
the root causes of the rapid growth in reserve holdings by emerging economies. Hence, this study aims at
investigating the determinants of international reserves in developing countries.
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Fig. Total reserves excluding gold with crude oil price, Brent in 1995-2018
Sources: IMF, 2019 and World Bank Commodity Price Data, 2019.

Based on the literature, this research reflected on two important motives for accumulating reserves,
namely mercantilist motives (Rodrik, 2008) and precautionary motives (Aizenman and Marion, 2004; Wu
and Lee, 2018; Schroder, 2017). Mercantilist motives for reserve holdings stress that reserve holdings
are influenced by the growth in trade or exports of a country. Exports, trade openness, currency rates or
exchange rates make up the set of factors connected to mercantilist goals. The demand for holdings of
foreign reserves will rise as trade transactions increase (Delatte and Fouquau, 2012; Ghosh et al., 2014).
Aizenman and Lee (2007) discovered that the promotion of exports can result in the hoarding of reserves
when looking into mercantilist motives. The stability of a country’s exchange rates is increasingly crucial
for intermediate exchange rate regimes since trade openness will lead to higher reserve holdings (Aizen-
man and Riera-Crichton, 2008; Dooley et al., 2004). According to Dooley et al. (2004), Chin et al. (2007a),
Lau et al. (2018) and Kyin et al. (2013), fixed exchange rates will cause an excess in foreign exchange
and put the pressure on exchange rates. Thus, the countries with fixed exchange rates that seek to avoid
costly adjustment to disturbances in the external sector of the economy should consider the importance

2 The oil price declined from 108.86 USS$ per barrel in 2013 to 52.37 USS$ per barrel in 2015 (World Bank Commodity Price Data, 2018).
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of their monetary authorities” holdings of foreign reserves as part of their national wealth. However, the
current level of reserve accumulation appears excessively high to be rationalized with outdated conven-
tional wisdom (Obstfeld et al., 2009, 2010; Jeanne and Ranciere, 2011). Typically, domestic government
bills are used to pay for reserves held by fiscal authorities. If the interest rates on reserve assets are less
than the domestic interest rates, the reserve holdings will result in quasi-fiscal costs for countries. How-
ever, countries whose domestic interest rates are lower than the reserve rate, will benefit by earning more
income by holding large reserves. An important consideration for policymakers in determining the level
of foreign exchange reserve holdings is the opportunity cost of holding foreign exchange reserves.

The researchers had been studied extensively the precautionary motives on international reserve ac-
cumulation (Aizenman and Lee, 2008; Nor et al., 2008; 2011; Beck and Weber, 2011; Calvo et al., 2012; Choi
and Taylor, 2017; Ghosh et al., 2017). Governments accumulate foreign exchange reserves as insurance
against crises, and monetary policies including money supply, interest rates, and public debt are used to
make precautionary adjustments. Global imbalances can be avoided in large part by accumulating reserves
for precautionary reasons prior to a financial crisis. After the Asian crisis, most developing countries rapidly
increased reserve stock accumulation (Lee and Luk, 2018). According to Lane and Burke (2001), monetary
policy regimes are consistent with precautionary incentives and a trend of reserve buildup. A monetary
policy maker must achieve financial stability by setting up policy goals such as monetary policy indepen-
dence and financial market openness (Chin et al., 2007b; Bacchetta et al., 2013; He and Luk, 2017; Jeanne,
2013). The accumulation of international reserves is also influenced by monetary policy instruments like
the money supply and interest rate. The global financial crisis demonstrated how crucial international fi-
nancial flows are to ensuring that sufficient reserves will affect broad money in the nations as well. Reserves
are usually invested in safe and high-liquidity assets so that they are available for immediate use. However,
Burnside et al. (2001) indicated that deficits associated with implicit guarantees to bankrupt banks, covered
by inflation-related revenues and caused the 1997 Asian financial crisis. Domestic interest rates play a role
as alternative investments for countries to decide on the stock of accumulated reserves.

Public debt can be used as substitute or supplement to international reserves, most developing coun-
tries borrow to finance their budget deficits (Qian and Steiner, 2017). If a rise in international reserves
follows a rise in public debt, the two trends complement one another. On the other hand, if it is utilized
to fund foreign transactions or pay for external deficits, the public debt turns into a replacement for in-
ternational reserves (Aizenman et al., 2011). A positive relationship is expected if the public debt acts as
a complement for international reserves. On the other hand, if the public debt serves as a substitute for
international reserves, a negative relationship is expected between the two variables.

Therefore, this study attempts to answer the research questions: Do mercantilist and precautionary
motives significantly affect international reserve holdings? And is there any other factor that is driv-
ing the rapid growth in international reserves in developing countries? Moreover, will the uncertainty
economy shock like oil crisis collapsing the international reserves accumulated by developing countries?
This paper extends the existing literature in two ways. First, we model the determinants of international
reserves in developing countries based on mercantilist and precautionary motives. Second, the paper in-
corporates the global oil price shock into the model. As discussed earlier, the global oil price shock of
2013-2015 caused a decline in international reserve holdings in developing countries. Limited studies
deal with the issue of the oil price shock, except for the study by Bahmani-Oskooee (1988). Meanwhile, it
is considered to be a new global economic issue that influences international reserve holdings.

The rest of this paper is organized as follows. The next section briefly reviews the literature in relation to
the determinants of international reserves. Then we introduce an empirical model for international reserves
and discuss the empirical results and findings. The last section concludes and provides policy implications.

Literature review and related theories

This section briefly reviews the theories and literature on the determinants of international reserves. The
theories attribute the accumulation of foreign exchange to either mercantilist motives or precaution-
ary motives. International reserve assets allow the central bank to buy the domestic currency, which is
regarded as a liability for the institution. As a central bank conducts monetary policies, the amount of
foreign exchange reserves can alter, but other elements, such as the backdrop of the level of capital mobility
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and the exchange rate regime, also influence the demands of policy makers. It will be impossible for a nation
with fixed exchange rates to implement a free-standing monetary policy (Chin and Azali, 2010). A central
bank would need to use its reserves to maintain its fixed exchange rates because the supply and demand
for a currency tend to affect the value of the currency.

Many previous studies have addressed the issue of the demand for international reserves. The literature
investigated the accumulation of reserves mainly from the viewpoint of mercantilist and precautionary mo-
tives. First, the mercantilist motives involved empirical evidence on international reserves. Nor et al. (2008)
found that imports and exports positively influenced the international reserves of Malaysia. Schroder
(2017) showed that China’s growth in reserves is influenced by real exchange rates, and the undervalua-
tion and distortion of foreign exchange market interventions. Lane and Milesi-Ferretti (2002; 2004) found
positive nexus association between real exchange rate and international reserves. Reserve accumulation is
associated with real undervaluation (Durdu et al., 2009). Ramachandran and Srinivasan (2007) found that
an asymmetric exchange rate intervention occurs in response to an appreciating Rupee and an insignificant
response occurs with a depreciating Rupee. The export competitiveness of India seems to have contributed
to its large stockpile of reserves. However, the study by Seghezza et al. (2017) found that the monitoring
of the Renminbi exchange rate addressed the imbalance of accumulated reserves. Besides, Saha and Biswas
(2014) found a negative relationship between exchange rate and foreign exchange reserve in the short-run,
but failed to find significant relationship between the variables in the long run.

On the other hand, there have been many studies on the precautionary motives for the accumulation
of reserves. Aizenman et al. (2017) used predictions of the precautionary approach to investigate change
in the patterns of international reserves in Korea after the crisis of 1997-1998. The study found that the
precautionary demand had a positive influence on the accumulated international reserves and brought
growth to the production output of the country. The results also showed that the Mexican and Asian
financial crises had a negative impact on international reserve holdings. Pina (2017) found that there is
a positive relationship between international reserves and global interest rates, where an increase in in-
terest rates will lead to an increase in the transfer of international reserves. Moreover, a study by Taguchi
et al. (2011) found that the accumulation of international reserves helps in the retention of monetary
autonomy, such as by preventing interest rates from rising rapidly. The fiscal policy of a poor government
with a budget deficit and a huge public debt will influence its international reserves holding (Burnside
et al., 2006). Nor et al. (2011) found that current account balance had a positive impact on international
reserve holdings. A study by Cheung and Ito (2009) identified that financial and institutional factors
have a positive influence on international reserves. However, public debt has a negative impact on in-
ternational reserves. Besides that, Aizenman and Lee (2007) studied the determinants of international
reserves among groups with both mercantilist and precautionary motives, and the findings revealed that
precautionary motives are a more important determinant of reserve holdings than mercantilist motives.

International reserve accumulation plays the role of self-insurance or precautionary savings due to
roll-over risk (Bianchi et al., 2016; Hur and Kondo, 2016; Jeanne, 2007). The global economic shock such
as the financial and oil crises is devastating for national economies. Therefore, nations should build up
enough international reserves to avert such a crisis. Numerous studies have been conducted on the accu-
mulation of foreign reserves and reserve policy choices in relation to the current global crisis. Dominguez
et al. (2012) investigated whether differences in post-crisis economic performance across countries can
be explained by the accumulation of pre-crisis foreign exchange reserves and reserve policy actions taken
during the global financial crisis. The results demonstrated that there was a greater buildup of foreign
reserves prior to the global financial crisis and a swift growth in GDP following the crisis. Blanchard et al.
(2010) and Aizenman and Sun (2012) discovered that the global financial crisis led to a reduction in inter-
national reserves. Moreover, the emerging markets had a sizable amount of foreign liabilities during the
global financial crisis of 2008-2009 (Aizenman and Hutchison, 2012). Depreciation in exchange rates in
the countries caused a loss in reserves with the exchange market shock. The study by Bahmani-Oskooee
(1988) found the instability of the reserve demand in first oil shock in 1973. However, the demand for
reserves experienced at structural shift in the second oil shock in 1979.

Based on the above discussions, it can be concluded that most of the studies focused mainly on the
perspectives of mercantilist motives and precautionary motives. In addition, limited studies investigated
the impact of the global oil price shock of 2013-2015 on international reserve holdings.
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Methodology and empirical models

A static linear panel data analysis was applied to study the determinants of international reserves in
developing countries. As discussed earlier, the two motives for international reserve holdings are mer-
cantilist motives and precautionary motives. This study incorporated both motives into an integrated
framework. The estimation of a reserves demand function allowed an analysis to be made of whether the
mercantilist motives or precautionary motives were more influential in the hoarding of reserves.

In this study, the dependent variable was international reserves, while the independent variables were
the proxies of the mercantilist motives and precautionary motives. This study modified the theoretical
model of Aizenman and Lee (2007) for the estimation of a reserves demand function with mercantilist
and precautionary views. Similar to most of the previous studies, the proxies of the mercantilist motives
were trade and exchange rate, while the proxies of the precautionary motives were money supply, interest
rate and debt. However, this study differed from Aizenman and Lee (2007) in few ways. First, this study
used the total trade to capture both the extent of the loss in export earnings and the propensity to im-
port, instead of export growth and import shares. Second, the nominal effective exchange rate (NEER) was
used in this study as the proxy for exchange rate, instead of exchange rate volatility. Finally, the variables,
monetary policy and public debt, represented the precautionary motives of reserve demand, and this was
different from the previous study, based on the degree of capital account liberalization.

The main specifications of the empirical model can be expressed as follows:

LIR, = B, + BLTRADE,, + B,LNEER;, + [, LM?2;, + B, TBIR;, + s LGOVDEBT, + &,, (1)

where: 1 = 21 developing countries; t = period 2001 to 2015; /R = International reserves; TRADE = Total
trade value of exports and imports; NEER = Nominal effective exchange rate; /2 = Broad money; 7BIR =
Treasury bills interest rate; GOVDEBT = Government debt.

In addition, this study tested the robustness of the model which was extended to include the oil
revenue variable to examine whether the recent decline in international reserve holdings in developing
countries was related to the oil price shock.

The extended model was as follow:

LIR, = By + BLTRADE, + B,LNEER,, + B,LM2, + B, TBIR, + BsLGOVDEBT, + BOPXER, + £,, (2)

where: OPxER = 0il Revenue (0il Price x Exchange Rate).

The data for the international reserves and the determinant variables were taken from secondary sources
such as the databases of the World Bank, International Monetary Fund (IMF), and International Financial
Statistics (IFS). The dataset was a panel data consisting of 21 developing countries over the period from 2003
to 2015. The countries included Algeria, Armenia, Belize, Bolivia, Brazil, Dominica, Fiji, Ghana, Guyana, Malay-
sia, Mexico, Moldova, Nigeria, Pakistan, Philippines, Sierra Leone, Solomon Islands, South Africa, St. Vincent
and the Grenadines, Uganda and Zambia. The data measurements are shown in Table 1.

Table 1
List of summary variables and data sources

Variables Measurement Data source | Expected sign
Dependent variables:
International Reserves (IR) |Total reserves excluding gold (US $) IMF
Independent variables:
Trade Total trade value of exports & imports (US $) World Bank +
Exchange Rate (NEER) Nominal effective exchange rate (Unit 2010 = 100) IMF +
Money Supply (M2) Broad money M2 (current LCU) World Bank +
Interest Rate (TBIR) Treasury bills interest rate (%) IMF -
Government Debt (GOVDEBT) | Government gross debt (current LCU) World Bank +/-
0il Revenue (OPXER) Qil Price, Brent (US$ per barrel) x Exchange Rate (current LCU) | World Bank +

Source: Authors.
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Empirical findings

The final panel regression results are presented in Table 2. First, main specifications of the empirical is the
basic model. To gauge the sensitivity of the results, a robustness analysis was extended to include the oil
revenue variable in the model with Brent oil price. Each model in Table 2 had been tested with a pooled
OLS, random effects and fixed effects. The most appropriate model was selected from the presented results
based on the Breusch-Pagan and Hausman tests. The results from the Breusch-Pagan test, with a p-value
of less than 0.01, indicated a preference for random effects over the pooled OLS for the estimation models.
Next, the results of Hausman test indicated a preference for fixed effects-over random effects model. The
Breusch-Pagan and Hausman test results indicated that both models were fixed effects models.

Table 2
Results of panel data analysis

Variable Basic Model Model with Brent oil price
LTRADE 0.4596*** 0.3156**
(0.1199) (0.1361)
LNEER 0.6373*** 0.7812***
(0.1437) (0.1572)
LM2 0.7155*** 0.7308***
(0.1070) (0.1064)
TBIR -0.0145** -0.0151**
(0.0059) (0.0058)
LGOVDEBT -0.1924*** -0.1932***
(0.0638) (0.0633)
LOP x ER - 0.1706**
(0.0783)
CONS -5.5069*** -6.2002***
(1.1797) (1.2134)
Breusch-Pagan test 419.4204 (0.0000) 411.6800 (0.0000)
Hausman test 16.2400 (0.0062) 18.89 (0.0043)
No. of observations 273 273

Note: Values in the first row refer to the coefficients, while values in parentheses refer to standard error. ***,
** and * denote statistical significance at the 1%, 5% and 10% level, respectively.
Source: Authors.

The results of basic model showed that all the explanatory variables; trade value (TRADE), exchange rate
(NEER), broad money supply (M2), interest rate (TBIR) and government debt were statistically significant.
In particular, value of trade (TRADE), nominal effective exchange rate (NEER) and broad money supply
(M2) had a positive impact on international reserves, while interest rate (TBIR) and government debt had
a negative effect on reserve holdings. The findings showed that the key drivers of international reserve
holdings were variables of mercantilist motives, which include trade and exchange rate, and the variables
of precautionary motives, including broad money, interest rate and government debt. The negative and
significant government debt in the model showed that government debt acted as a substitute for inter-
national reserves holding. Hence, a rise in government debt will cause the international reserves holding
to decline. The result appears to be consistent with Cheung and Ito’s (2009) finding that international
reserves and public debt are substitutes. Government policy plays an important role, whether it be mon-
etary or fiscal policies, in determining the holding of international reserves. Since government debt is one
of the tools of a fiscal policy to solve the problem of a budget deficit in the country, government debt can
act either as a substitute or complement to international reserve holdings.

The biggest oil price shock of 2013-2015 was a new issue that may have influenced international
reserves holding of a country, a robustness check with additional oil revenue variable was carried out to
investigate the oil shock on international reserves holdings. As discussed in Section 3, Model with Brent
oil price included the oil revenue variable (oil price x exchange rate). The robustness analysis model
showed that all the explanatory variables, including oil revenue, were statistically significant. The posi-



140 YS. FOO ET AL. / TERRA ECONOMICUS, 2023, 21(3), 133-142

tive and significant oil revenue in robustness check model showed that oil price acted as a complement
for international reserves holding. Hence, an increase in oil price will results in a rise of the international
reserves holding. The signs for the other explanatory variables were also the same as with Basic Model,
where trade, NEER and M2, in particular, were positive, while TBIR and government debt were negatively
related to international reserves.

Overall, the results of this study provide several outcomes. First, both mercantilist and precaution-
ary motives are important for determining international holdings. An increase in the mercantilist and
precautionary motives for holding reserves will increase the international reserves holding of a country.
Second, the findings of this study identified value trade, exchange rate and money supply as positive de-
terminants of international reserves. However, domestic interest rates and government debt have nega-
tive impact on international reserves.

Third, 2013-2015 global oil price shock did affect the international reserve holdings of developing
countries, the higgest oil price drop reflected a decline in international reserves.

Conclusions and policy implications

This study presents a framework for the factors influencing the international reserves holdings in develop-
ing countries. Two important conclusions can be derived from the empirical findings. First, we show that
mercantilist and precautionary motives are significant in the determination of international reserve hold-
ings. Mercantilist motives have a very strong, positive and significant influence over international reserve
holdings. Value trade and exchange rate demonstrate a positive relationship with international reserve hold-
ings. Second, an oil price shock adversely affects the international reserve holdings in developing countries.

Since the oil price shock will affect the international reserves holding of countries, the oil export
countries should well manage the oil production and oil revenue countries to avoid the instability of
international oil price. Although the Organization of the Petroleum Exporting Countries (OPEC) plays
a significant role in stabilizing the volatile oil market, the challenges of stabilizing the oil market and
guaranteeing secure demand and supply cannot be carried out by OPEC alone. Cooperation between OPEC
and non-0PEC producers are necessary to keeping oil prices in a moderate range. Moreover, the non-OPEC
countries are encouraged to join as the member of OPEC to play a role in the global oil market. The history
of the oil price shock occurred by interruptions in oil supply and oversupply led to dramatic rise in oil
prices and biggest oil price drop. Thus, the depletion of international reserves holding of the countries,
especially developing ones, result in inability to resist global economy shock. The expand of the member
of OPEC are also important that members cooperate to reduce oil market competition and stabilization the
oil price. Thus, the developing countries experience less depletion of international reserves caused from
the oil crisis to improve the country economic growth.

However, international reserves are a more favored type of investment than liquid assets and low-risk
assets, and they offer low expected returns to the nations holding the reserves. For the former, a proper
specification of the opportunity cost variable happens to be the most important factor for the substitu-
tion of international reserves. Central banks may consider diversifying their reserves to minimize a po-
tential valuation loss from their reserve holdings. Since countries face a high opportunity cost for holding
their reserves, policy makers should implement a reserves policy with a diversification of reserves and
alternative investments to attract countries to hold international reserves.
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