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The aim of this paper was to investigate economic factors contributing to 
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CHAPTER 1 
INTRODUCTION 

 

The beginning of international reserves from the world history in the century 

of 1990, many countries change the fixed Exchange rate systems to float Exchange 

rate systems. In addition, the frequency of float Exchange rate need to have the 

reserves for reduce the fluctuation (Archibald and Richmond, 1971). Therefore, after 

the 1990s, there was a massive accumulation of international reserves in the global 

massive accumulation because there was a popular trend around the world at that 

time (Benecká and Komarek, 2018), as shown in Figure 1. 

 

Figure  1 Global Foreign Exchange Reserves. 

 Source: (Currency Composition of Official Foreign Exchange Reserves (COFER), 2022) 
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In the case of Thailand’s international reserve accumulation, Thailand has 

more accumulated international reserves after facing the Asian financial crisis in 1997, 

which extremely negatively affected Thailand's economy. Therefore, the Bank of 

Thailand, which is the central bank of Thailand had determined the objective of 

Thailand's official reserves acting as a 'buffer' to protect the volatility of the Thai 

economy. In addition, Thailand's official reserves must therefore be sufficient and 

ready to use, when there need to use foreign currency for the trade and investment 

of Thai and foreign people which can be seen from the changing inflow/outflows of 

trade and investment (Thailand, 2022).  

Moreover, the Bank of Thailand is also responsible for managing the official 

reserves by the management principles as specified by the objective law, as three 

aspects, first, maintaining the value of official reserves in foreign currency like the 

security of the Thai financial system. Second, there is sufficient liquidity for the 

implementation of monetary policy and exchange rate policy like the liquidity of the 

Thai financial system. Third, get the highest return within an acceptable level of risk 

as to the risk-adjusted return of the Thai financial system (Bank of Thailand). 

Recently, the Bank of Thailand (BOT) reports on the status of international 

reserves in 2020, that international reserves adjust up to 227 billion dollars 

considered a new high record and increased almost 10 times from the year 1997. 
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This value of international reserves makes Thailand is ranked 12th in the world and 

second large in ASEAN (Bank of Thailand, May 2020). 

In addition, there were various empirical studies identified the reason why 

many countries accumulate and hoard international reserves. In general, the general 

reasons related to a country's motivation consist of first, after there were the 

financial crises in the late of the 1990s, the country will accumulate reserves with 

precautionary motive because it as a self-insurance or buffer of the economic output 

contraction from the sudden stop capital flow (Aizenman and Lee, 2007).  

The second aspect, the country accumulates the international reserves for a 

promote policy, therefore, a policy may advantageous externalities than other trading 

partners. For export growth promotion and growth economic (mercantilist motive) 

(Lane and Burke, 2001). 

 Finally, the reserve policies may be aimed at protecting domestic credit 

markets (financial stability), moreover, reserve holdings may reflect attempts to 

overcome constraints related to monetary policy and/or financial openness (Benecká 

and Komarek, 2018).  

However, in the case of Thailand, it seems like Thailand hoarding 

international reserves too much according to the measuring adequacy of the 

international reserve level in Thailand from 1995-2019 have found that Thailand 
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holds international reserve over the adequacy level of international reserves which 

calculate from the International Monetary Fund (IMF) as shown in figure 2. 

 
Figure  2 The international reserves adequacy in Thailand. 

Source: International Monetary Fund (IMF) 

In addition, there is the opportunity cost to holding a large amount of 

international reserves or excess international reserves and there is empirical evidence 

about the impact of excess international reserves. According to critics' analysis, 

holding a lot of reserves is costly because the held reserves have low return. More 

worthy if using the reserve to be investing for potential return on real investments in 

the economy (Aizenman and Marion, 2003).  

Moreover, the support evidence of the impact of the excess international 

reserve as mentioned before, there was the estimation of the reserve’s opportunity 

cost in 1999, based on the calculation following Rodrik (2006) Firstly, the excess of 

import value is the cost of maintaining the capital account. Second, the spread 
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between the yield on foreign reserves and (the US Treasury bill rate) is used. as a 

proxy of the marginal cost of domestic funds and is taken to be 6 percentage." The 

result show Thailand has annual opportunity cost of reserves around 1 percent of 

GDP and is the highest expenditure when compared with five countries in East Asia 

(Bird and Rajan, 2003). The opportunity cost of reserves as significant in the context 

where emerging economies are most in need of capital for development.  

Moreover, there is some evidence to states that the purchasing foreign 

reserves to manage exchange rate in Thailand. It effects to increasing of contingent 

liability. The central bank suffered from the appreciation of domestic currency due to 

the surplus current account causing a large amount of foreign money to flow into 

country (Nguyen and Boateng, 2015). Many developed and developing countries 

increasing rely on borrowing in international financial markets for accumulating 

reserves (Lizondo and Mathieson, 1987).  

Consequently, Bank of Thailand (BOT) must intervene in the market by buying 

some dollars more than market demand. To reduce pressure to make the baht 

appreciation. US dollars in the hands of Bank of Thailand (BOT) or reserves increasing 

(Monetary Policy Line Bank of Thailand, 2012). 

In addition, an in-depth study of determinants of international reserves which 

IMF calculate by the EM ARA metric is analytical on four specifics essentially sources 

of determining the international reserves needed for precautionary purposes in figure 
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3 (IMF staff, 2013). However, measurement by ARA metric Thailand has a wide gap 

between the four main factors and international reserves level which this gap shows 

there are other factors relating to the increasing international reserves in Thailand 

while This metric doesn't evaluate mercantilist purposes and opportunity cost 

(International Monetary Fund). 

 
Figure  3 IMF calculates the decomposition of international reserves in Thailand. 

Source: International Monetary Fund (IMF) 

This leads us to the question about "What economic factors affect increasing 

international reserves in Thailand?". Because the previous studies have not been 

examined the economic factors affecting international reserves specifically in 

Thailand.  

So, this study aims to examine the economic factors that impact on the 

increasing in Thailand's international reserves. Then, this study analyzes time series 

data using quarterly data from 1993 quarter 1 to 2019 quarter 2 in Thailand. This 
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study has policy recommendations to reduce Thailand’s international reserves at the 

adequacy level and avoid excess international reserves which reduce the ability of 

international reserves and disadvantage to the country such as costly, debt, and 

financial crisis. 

1.1 IMPORTANCE OF THIS STUDY 

The benefit of this study is that builds understanding of the role and 

importance of economic factors which affect to increase in Thailand's international 

reserves. Furthermore, the result of this study can be a guideline for consideration, 

planning, and formulating strategies to manage international reserves of monetary 

authorities. 

1.2 ADVANTAGE OF THIS STUDY 

To find the important economic factor that affects the large increase of 

Thailand's international reserves. Then suggest the decision from the estimation 

result and find the way to reduce Thailand's international reserves at the adequacy 

level. At this moment Thailand has an excess of international reserves. Its effect to 

less benefit and ability of international reserves. Moreover, excess of Thailand's 

international reserves will be a financial problem for the future because the bank of 

Thailand or the ministry of finance must bear the cost from the opportunity cost of 

international reserves and increase of external debt from purchasing foreign reserves. 
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1.3 OBJECTIVES OF THIS STUDY 

This study aims to investigate economic factors contributing to the large 

increase in Thailand's international reserves. For this, the objectives of this study are 

to (1) build a model based on Precautionary and Mercantilism motives to study the 

factors that impact international reserves. Then (2) to estimate a model with the 

autoregressive distributed lag (ARDL) model to analyzing the impact of the volatility 

economic factors that relate to international reserves adjustment in the short run 

and study the relationship between international reserves and economic factors in 

the long run. 

 

 

 

 

 

 

 

 



CHAPTER 2 
LITERATURE REVIEW 

 

2.1 REVIEW OF THE EMPIRICAL STUDIES OF DEMAND FOR INTERNATIONAL 

RESERVES   

In the past, study of Barth and Bennett (1975) was concerns about amount of 

international reserves in many countries because haven't the main condition to 

determine international reserves. In each country holds the different currency, assets 

and international liquidity. It is difficult to identify which many different types of 

assets can be international reserves. Then Heller (1966) mention to divides three 

types of assets that have international transaction qualify which can be international 

reserves of country. It composes of official holdings of gold, convertible foreign 

exchange, and the I.M.F. gold tranche position. 

Follow the notion of Heller (1966) and develop by Hamada and Ueda (1977) 

the level of international reserves for countries should hold depend on three 

variables as first the propensity to import second the opportunity cost of holding 

international reserves and third the instability of international accounts. ฺฺ 

Because an increase of propensity import, it will make country's balance of 

payment deficit which central bank against trade deficit by accumulate international 

reserves and the increase of instability of international accounts given the level of 

reserves rising because it wants more reserves available. Whereas increase of 
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opportunity cost, it will decrease the international reserves because less income 

from trading and invest with foreign countries it will lower the benefit of reserves. 

Further, the important discovery of Flood et al. (2001) is the exchange rate 

system have an influence in country's international reserves. It associates with the 

transaction of domestic and foreign currency in terms of trading, borrowing, with 

abroad which obtain cost of currency adjustment. 

2.1.1 Demand for international reserves under fixed exchange rate 

Pre-1973 have many studies about the demand for reserves under fixed 

exchange rate regime. Courchene and Youssef (1967) mention that the Central bank 

has a demand for reserves to cover the potential disturbances between foreign 

receive and payment along with balance of payment of the country. There is 

important because financial agency use international reserves as a contract of foreign 

payments and buy international reserves to exchange the domestic currency into 

foreign currency on demand.  

Then Flanders (1971) investigated the balance of payment and willingness to 

"use" reserves. In terms of net payments imbalances when countries need to hold 

more international reserves and use them to support finance transaction which the 

number of reserves can be measuring the ability of the country's import while 

payments are stuck. So, the purpose of international reserves around 1973 is support 

to finance trade by it is money supply to import goods into the country.  
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Consistent with the study of Kelly (1970), the regime of pegged exchange rate 

or fixed exchange rate government have a demand for international reserves as a 

money supplier that is ready to offer foreign currency. While the domestic currency is 

not a problem because the government can be printing itself, foreign currency is 

limited with a yield of net surpluses in the country's balance of payments.  

And also Clark, Peter Barton (1970) said the demand on international reserves 

depends on the cost of international reserves source. If considering the cost of 

international reserves sources, hoarding international reserves will loss domestic 

capital formation. And international reserves can be invested in assets that given 

positive yield, instead of paying opportunity cost to hold international reserves in 

terms of saving is the interest rate. 

2.1.2 Demand for international reserves under float exchange rate 

Post-1973 many countries change the exchange system from a fixed-rate 

system to a managed floating rate regime. We find the initial study on the demand 

for international reserves under the floating exchange rate. Kenen and Yudin (1965) 

talks about the government had many reasons for hoarding international reserves the 

one reason is the requirements of domestic monetary legislation before changing the 

exchange rate regime.  

Later the floating exchange rate has a frequency of currency adjustments, 

there produce the main reason is for maintaining stable exchange rates when facing 
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payments disturbances. The study flexible exchange rate regime by Levy (1983) 

mentions that the net money inflow will be changing in the exchange rates. If the 

domestic currency was perfectly appreciated, the intervention from the central bank 

will change in official international reserves and official liabilities to maintain an 

equilibrium of the exchange rates. 

Bahmani-Oskooee and Brown (2002) show many developing countries have 

experienced changing three-factor affected by float exchange regime including 

exchange rate, international reserves, and external debt. The characteristic of the 

floating exchange rate is frequent change in the exchange rate. According to the 

money market mechanism, to manage the equilibrium of the balance of payment. 

So, it leads to the world's massive accumulation of international reserves. Aizenman 

and Marion (2003) mention that the effective return on holding reserves will be 

falling, when the country has experienced political instability and political corruption. 

Then, next time demand for international reserves will acquire more to stock up. 

The accumulation of international reserves becomes competitive in each 

country, this trend makes a demand on international reserves higher around the 

world. The large volume of international reserves is likely to encourage external 

transactions, economic openness, and scale of the economy (Lane and Milesi-

Ferretti, 2007).  
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Support with the result of Lizondo and Mathieson (1987) found the long-run 

demand for international reserves is determinant of the size of the country’s 

international transactions (proxied by the real income), the average propensity to 

Import (to represent economic openness), the variability of external transactions 

(proxied by gross national product), and sometimes effort to incorporate the 

opportunity cost of holding reserves too. 

Moreover, Badinger (2004) refer to investigation demand for international 

reserves in Austria. It appears to have the scale of foreign trade, the net opportunity 

cost of holding reserves, and reserves uncertainty as three main variables that 

optimize reserves demand. Mishra and Sharma (2011) show demand for international 

reserves in India depend on credit confidence and overall macroeconomic stability. It 

seems the different characteristics of each country will influence different demands 

for international reserves. 

Besides, the results from a study by Jeanne (2007) show that many 

developed and developing countries began to rely on borrowing in international 

financial markets. The money borrowed and receipts from current account surpluses 

are the source of international reserves. Later, Bahmani-Oskooee and Brown (2002) 

study the relationship between international reserves and national income. They 

found the fluctuation of international reserves related to the adjustment of nominal 

GDP and real money which oftentimes. 
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After the 2000s, the compiled previous study and innovation for analysis 

demand for international reserves generate method more complicated to study. Sula 

(2011) have more validity check about the demand for international reserves survey 

from 108 developing nations by the considerate different conditions of international 

reserves in each country. The different characteristics of the country affect to change 

in demand for international reserves.  

Due to this, previous studies are not enough for a complete explanation. The 

recent trend and motive of the country are not yet been evaluated. (Aizenman and 

Lee, 2007; Schröder, 2017) evaluated precautionary and mercantilism motive making 

his study investigate many new factors such as division economic openness and 

financial openness. Moreover, the study Bhattacharya et al. (2019) is not neglected 

the original factor as the opportunity cost of international reserves, volatility of 

exchange rate, and scale of economy to absolutely estimate demand for 

international reserves. 

2.2 THE ROLE OF INTERNATIONAL RESERVES  

The role of international reserve holdings, also known as foreign exchange 

reserves and domestic reserves that the country holds for different reasons. it 

depends on the characteristics of the country that are documented in both 

theoretical and empirical literature. 
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The official International reserves hold by monetary authorities such as the 

Central Bank and Ministry of Finance are part of national wealth. Dominguez et al. 

(2012) defined international reserves holdings can be as stocks of all international 

financial assets in a country's portfolio. It shows a wealth of country to trade 

partners, and level of development. International reserves as measuring instrument 

to finance process of all international transactions which manage with the central 

bank. The rule of thumb is the level of international reserves needs to be enough for 

coverage lack of four months of imports. Fischer (2001) show this perspective in the 

world that limited financial integration, in which trade openness reflected a country’s 

weakness to external shocks. 

 Dooley et al. (2004) give an opinion that the central bank holds international 

reserves as a bank secures for the external competitiveness of an economy and 

avoid costly adjustments in the external sector of the economy. It's a byproduct of 

international reserves. Support with Dominguez et al. (2010) studies a byproduct of 

strategies for holding international reserves, as a part of economic stimulation that 

policy authorities be used to boost export growth. 

For advanced developed countries study of Zhang et al. (2016) mention, 

international reserves are not only net national assets. They’re given interest rate on 

reserve assets which countries withhold large stocks of international reserves, and a 

high domestic interest rate will be contracting parties to less developed countries. 
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This is trades and borrows foreign currencies or foreign reserves that give lower 

interest than domestic currency from advanced developed countries (Bonser-Neal 

and Tanner, 1996). 

Foreign reserves are believed to play roles in adjusting the domestic 

exchange rate to keep stability through the change proportion held foreign currency 

of the country (Mishkin, 1999). The nation's international reserves include functions 

of a unit of account, medium of exchange, and store of value. It is successful and 

widespread globally (Hartmann and Issing, 2002). Also Frankel (2006) said it is treated 

or reduces the impact of economic recession economic and emergencies crisis on 

the economy which unpredictable. It is noticeable that the required foreign reserves 

from monetary authorities. Basically, incurring domestic-currency liabilities but there 

is a purchase to control the value of a local currency. 

Chinn and Frankel (2008) found there is a competition of currency reserves in 

world ranking suggests that when the economies that possess dominant reserve 

currencies are recession from financial crises. The other reserve currencies will be rise 

and the proportion of currencies reserves can represent economic and financial 

strengthen. The study of Aizenman and Riera-Crichton (2008) in developing country 

report that international reserves are a broader buffer stock which efficient to 

reduces the volatility of exchange rate and support economic performance. 
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Another important of holding international reserves as a bumper when lacking 

smoothening of the tax during productivity shocks which Choi et al. (2007) study. 

Because foreign currency assets are correlated foreign investments that drive the 

domestic productivity of the country. Qian and Steiner (2016) mention that 

international reserves are insurance against financial which the restructuring of a 

country’s external debt maturity and create credibility to ask international loan. 

In addition, Taguchi (2011) found empirical evidence indicates the aftermath 

of the 2008 global financial crisis. Many countries start the fear of capital mobility, 

which contributes to accumulating international reserves in both developing and 

emerging economies. This keeps the competitiveness of the export relative to 

import. Also, the position in the balance of payment. In a similar way, Allegret and 

Allegret (2018) , investigating the relationship of international reserves aftermath of 

the crisis. International reserves tend to be higher than the larger the reserve holding 

before the crisis. Indeed, at appropriate levels of reserves holding impact output that 

going to collapse seems to disappear (Alberola et al., 2016). 
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2.3 THE EFFECTS OF EXCESS INTERNATIONAL RESERVES 

Following Nguyen and Boateng (2015) found a problem from having excess 

reserves including excess liquidity and increasing of opportunity cost. Excess liquidity 

is a problem from excess international reserves according to Friedman (1989) 

quantity theory money specifies that the value of money is neutral when asset price 

increase associated with the increased volume of the money supply. So excess 

liquidity will lead to inflation and price bubbles. Steiner (2017) mention that 

according to the quantity theory of money, the accumulation of international 

reserves creates inflation pressure if the monetary expansion is not sterilized and 

excess demand of money. 

At the global level, the result of Steiner (2017) found that global international 

reserves growth is causing world inflation. Also, provide a result from 120 countries 

that the growth of central bank assets is correlated with inflation which international 

reserves are one asset of the central bank in each country. A study by Elhiraika and 

Ndikumana (2007) talks about 21 African countries international reserves affect the 

higher price level in the long run but in the short run, it does not affect inflation 

because of the central bank's successful monetary policy to control inflation. 

In an individual country study by (Guo and Li, 2011; Zhang, 2009) in China, 

The rapid expansion in the trade surplus helps build up massive foreign exchange 

reserves which in turn contributes to the money supply and several years 
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accumulation reserves. It is causing excess liquidity in the domestic market. Zhang 

(2009) study the consequence of inflation, has a larger impact on rising housing prices 

in China because when increase the money supply in the market lead to higher asset 

price with becoming an economic problem.  

Support with Lin and Wang (2005) identifies accumulation of reserve has a 

positive effect on inflation in Korea and Taiwan too. In addition study by Nguyen et 

al. (2019) said the accumulation of foreign reserves has an impact on inflation in 

Vietnam both long term and short term. Also, Shrestha and Semmler (2015) found 

indirect effects from high reserves levels lead to carelessness in monetary policy. 

The increase of opportunity cost problem raises concerns about the 

expenditure of holding large international reserves. Jeanne and Sandri (2020) refers 

to the opportunity cost of international reserves by calling “carry cost” measuring 

the carry cost as a spread between two different interest rates or the spread 

between the cost of external borrowing and the return on reserves.  

This is an invisible cost because the carry cost is a theoretical term that 

involves a not actual interest rate that is not observed in the data. Rodrik (2006) 

mention to the yield of international reserves that the Central Bank earns on keeping 

the liquid foreign assets which computing the cost of holding reserves but must be 

difficult to measure in the data. 
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Normally, studies found that the excess of international reserves has a cost of 

approximately 1% of GDP (Bird and Rajan, 2003; Rodrik, 2006). The result from the 

study in two large economies by Nayak and Baig (2019) between India and China 

found opportunity cost of international reserves is an important factor to increase 

demand of international in India. 

 However, in China, the opportunity cost has no role to play in demand for 

international reserve. Cruz and Walters (2008) points out opportunity cost as 

significant in the context where emerging economies are most in need of capital for 

development. So, in developed countries, the opportunity cost of international 

reserves doesn't affect much economics. 

For Hoffmann and Sigaux (2020) argue that the accumulation of excess 

international reserves is the result of the deal between precautionary motives and 

deposit interest revenue. Also, excess international reserves have evidence that 

mainly supports the precautionary motive of the country. It is the choice for the 

central bank through channels of risk-taking of financial market structure.  

Whereas analysis from Dressler and Kersting (2015) suggest that moderate 

international reserve holdings (appropriate level) can immediately respond to 

monetary shocks. Excess reserve holdings can lead to fluctuation in the nominal 

interest rate. So, it uses more time to respond to the monetary shocks. 
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2.4 SPEED ADJUSTMENT AND DISEQUILIBRIUM OF INTERNATIONAL RESERVES  

Bahmani-Oskooee (1985) pointed out that since many countries preferred to 

change the exchange rate to the system of floating management. it requires 

international reserves to use manage the foreign exchange rate. The float exchange 

rate or flexible exchange rate system has a process to economize international 

reserve holdings. Clark, Peter Barton (1970) mention that it makes a faster speed of 

adjustment from disequilibrium to equilibrium balance of payments and 

consequence to faster adjust the actual international reserves equal to the demand 

of reserves in the countries.  

As the Lizondo and Mathieson (1987) study moved the exchange rate system 

from fixed to floated exchange rate between the 1963-72 and 1973-79 period, the 

results show an increase in the speed adjustment of international reserves for both 

developed and developing countries.  

Particularly, Archibald and Richmond (1971) study theory of foreign exchange 

requirement mention that the disequilibrium balance of payment directly related to 

a disequilibrium in its domestic money market. when country is excess demand for 

money, it must be an increase in foreign reserves holdings of a nation’s central bank. 

Conversely, if there is excess supply of money, then a nation’s central bank will be 

decline in international reserves.  
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Frenkel (1983) found the increasing speed of adjustment which excess 

reserves demand when the world changes the exchange rate system. It expects that 

speed of adjustment is faster because of more flexible rates. 

Later, the study of the speed of adjustment has developed a method to 

estimate with a two-step method until the recent advances in time-series studies 

such as cointegration and error-correction model. Huang (1995) found the study long-

run demand for reserves cannot considerate short-run international reserves 

disequilibrium. The money disequilibrium has been combined with the estimation of 

the dynamic process for international reserve holdings by the error correction (ECM) 

model. 

Moreover, the study international reserves in Austria by Badinger (2004) shows 

the framework of error-correction models that confirm short-run international reserve 

movements attached to the balance of payments for Austria. Excess demand on the 

national money market leads to an inflow of international reserves with a lag of one 

quarter. It makes the central bank change domestic credit and the interest rate level 

to eliminate the reserves disequilibrium.  

Also, Mishra and Sharma (2011) found in India disequilibrium does play a 

crucial role in short-run international reserve movements. The coefficient of ECM 

term indicates the percentage of the last period that around 48% of the deviation 

from equilibrium was corrected within one quarter. This coefficient of monetary 
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disequilibrium indicates that RBI (Reserve Bank of India) takes measures to clear the 

money market by making appropriate changes in both interest rate and domestic 

credit. 
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2.5 CONCEPTUAL FRAMEWORK 

This study investigates the economic factor that contributing to the large 

increase in Thailand’s international reserve apply the empirical model modified from 

motive for holding international reserves as a general framework based on. And 

apply from the previous study (Aizenman and Lee, 2007; Benecká and Komarek, 

2018; Lane and Burke, 2001). Therefore, the precautionary motive, mercantilism 

motive, and opportunity cost of international reserves are the motive that 

contributes to the large increase in the international reserve. Then, we use the cycle 

of international reserves to study the relationship of each variable with international 

reserves under influence of three motives in above mention. 

Moreover, in the empirical model part, this study uses the dependent 

variables, which is international reserves ratio of real GDP (IRSV) and the explanatory 

variables, which are the opportunity cost of international reserves (OP), income of 

country (IC), trade openness (TO), financial openness (FO), exchange rate of country 

(ER), inflation of country (IF), external debt (ED), and financial stability (FS). Therefore, 

this study uses Autoregressive Distributed Lag ARDL and Error Correction Model to 

estimation for investigate the impact of economic factor that contributing to the 

large increase in Thailand’s international reserve as figure 4. 
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In addition, the advantage of the Autoregressive Distributed Lag ARDL and 

Error Correction Model is we can study the impact of economic factors that 

contribute to the large increase in Thailand’s international reserve in both the long-

run and short run. Furthermore, these approaches fixed the problem of time-series 

data and avoid spurious regression problems which is a major problem in estimating 

the time-series technique.  
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Figure  4 Conceptual framework

What economic factors that impact 

on the increasing Thailand's 

international reserves? 

This study aims to investigate 

economic factors contributing to 

the large increase in Thailand's 

international reserves. 

 

The empirical model modified from motive for holding 

international reserves as a general framework based on. 

(Aizenman and Lee, 2007; Benecká and Komarek, 2018; Lane and 

Burke, 2001) 

International reserves =Precautionary motive, Mercantilism motive, Opportunity 

cost 

For policy recommendations that help to monitor which economic factors affect 
the volatility of international reserves to manage Thailand's international reserves 

at adequacy level. 

Dependent variable is international reserves ratio of real GDP (IRSV) 

Explanatory variables:  Opportunity cost of international reserves (OP), Income of 

country (IC), Trade openness (TO), Financial openness (FO), Exchange rate of 

country (ER), Inflation of country (IF), External debt (ED), Financial stability (FS) 

 



CHAPTER 3 
METHODOLOGY 

 

This study focuses on macroeconomic factors' effect on international reserves 

in Thailand. We collect time-series data from the first quarter in 1993s to the second 

quarter in 2019s by gathering 106 observations. 

3.1 DATA COLLECTION 

Data on eight explanatory variables including gross domestic product per 

capita (constant 2010) millions of US Dollars, summation of value exports and import 

millions of US Dollars in Thailand, summation of asset and liability US dollars millions 

in Thailand, liquid liabilities or broad money millions of US Dollars in Thailand, 

interest rate of money at market rate, period average domestic currency per U.S. 

Dollar in Thailand, and consumer price index for all commodity in Thailand. Their 

explanatory variables were collected from International Financial Statistics (IFS) And 

amounts outstanding of international debt securities for all issuers millions of US 

Dollars in Thailand were collected from Bank for International Settlements.  

While data on the dependent variable is International Liquidity, Total 

Reserves excluding gold millions of US Dollars in ratio of real gross domestic product 

(constant 2010) US$ in Thailand was collected from The Bank of Thailand (BOT). Also, 
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we need to test the time series properties by using Augmented Dickey–Fuller Unit 

root test (ADF) and found the results follow table 2.  

Table  2 Unit Root Test: Augmented Dickey–Fuller (ADF) 

Variables 

Intercept & trend 

Level 

I (0) 

First Different 

I (1) 

𝑙𝑛𝐼𝑅𝑉𝑆 0.766 0.000*** 

𝑙𝑛𝐶𝑃𝐼 0.782 0.000*** 

𝑙𝑛𝐼𝐷 0.454 0.000*** 

𝑙𝑛𝐸𝑅 0.675 0.000*** 

𝑙𝑛𝐹𝑂 0.615 0.000*** 

𝑙𝑛𝐺𝐷𝑃 0.200 0.000*** 

𝑙𝑛𝐼𝑅 0.255 0.000*** 

𝑙𝑛𝑀2 0.646 0.000*** 

𝑙𝑛𝑇𝑂 0.558 0.000*** 

Note: *** is significant at 1%, where  
𝑙𝑛𝐼𝑅𝑉𝑆 is the logarithm form of international liquidity, total reserves excluding gold 
millions of US Dollars in ratio of real gross domestic product, constant 2010 US$.  
𝑙𝑛𝐺𝐷𝑃 is the logarithm form of gross domestic product per capita, constant 2010 
US$. 𝑙𝑛𝑇𝑂 is the logarithm form of summation of value exports and import US$. 
𝑙𝑛𝐹𝑂 is summation of asset and liability US$. 𝑙𝑛𝑀2 is the logarithm form of liquid 
liabilities or Broad Money US$. 𝑙𝑛𝐼𝐷 is the logarithm form of amounts outstanding of 
international debt securities for all issuers US$. 𝑙𝑛𝐼𝑅 is the logarithm form of interest 
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rate of money at market rate. 𝑙𝑛𝐸𝑅 period average domestic currency per US$. 𝑙𝑛𝐶𝑃𝐼 
is the logarithm form of consumer price index for all commodity. 

The result from table 2 Unit Root Test: Augmented Dickey–Fuller (ADF) shows 

all the variables significant at first different or stationary at first different which means 

data have an influence from previously time to obtain predictions for the original 

series. when using data without transformation, it will find a spurious regression 

problem. So, we need to use the time series technic for transformations data by the 

series of changes from one period to the next or add lag of variables. 

3.2 THEORETICAL MODEL 

Several studies review there are many factors associated with the demand for 

international reserves under the country's incentives for holding international 

reserves including precautionary motive, mercantilism motive, and the opportunity 

cost of international reserves. For the precautionary motive, countries which hold 

international reserves to maintain the stability of the country's finances as reduce 

fluctuation of the domestic exchange rate, inflation, current account (Aizenman and 

Lee, 2007). We classify factors that affect international reserves in a group of 

precautionary motives as follows the period study.  

Financial stability is a factor related through the central bank should hold 

international reserves about 5-20% of all amount money in the financial system. 

Because of the risk in the domestic bank sector, domestic credit markets, and 
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sudden foreign capital inflow or outflows (Schröder, 2017). Moreover, financial 

stability shows the volume of money in the financial system that represents the 

strengthening of the country's financial system. When the country faces a financial 

crisis, the country will lose capital inflow and outflow. Also, effect on the decreased 

volume of money in the system.  

The financial process by the central bank will back up some of the 

international reserves in the form of local currency through a ratio money supply for 

protecting the domestic financial (Benecká and Komarek, 2018) and earn 

international reserves in the form of foreign currency through a ratio capital inflow to 

recover the broad money supply (M2) of the country (Lane and Burke, 2001). 

External debt is a factor that relates to the international reserves with the 

impact of the financial crisis. After the great financial crisis in the world such as the 

Mexican peso crisis in 1995 and the Asian financial crisis in 1997. Many countries are 

faced with a sharp external debt because of the sudden stop capital inflow during a 

financial crisis. Countries were necessary to borrow money from United Nations 

Monetary that related debt problems.  

So, countries find any way to protect effect from the next financial crisis from 

precautionary strategy. It leads to the accumulation of international reserves to 

support countries' financial volatility and expansion (Mendoza, 2010). Holding 
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international reserves are worth being able to protect financial risk because there is 

minimized cost to countries (Durdu et al., 2009). 

Moreover, the build-up of international reserves relates to the long-term 

external debt which accumulating international reserves can be done in many ways 

and one of the popular ways is a borrowing that related to the external 

indebtedness of the country because it makes the potential to reduce the cost of 

holding international reserves  (Lane and Burke, 2001). In the long-term external debt 

has more stability and flexibility to the financial crisis.  

However, the ability of an international borrowing to a country’s international 

reserves will be falling following increasing external debt (Hausmann et al., 2001). 

Hence, the ability to build-up international reserves for reinforcing stability in the 

country’s exchange rate and financial system will decrease while high external debt 

(Brafu-Insaidoo, 2019). 

The exchange rate is a factor related to international reserves. In developing 

countries and emerging countries that use the float exchange rate system. It tends to 

hold more international reserves because the adjusting level of international reserves 

can absorb the volatility of the exchange rate (Hausmann et al., 2001).  

When the domestic currency is appreciated, the central bank will decide to 

accumulate international reserves to reduce accelerate of currency appreciation 

(Aizenman and Lee, 2007). To maintain a stable exchange rate, it is related to an 
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accumulation of reserves by purchasing foreign currency processes and keeps in form 

of the foreign reserves. The adjust demand and supply of foreign currency. It can 

resist the appreciation or depreciation of the exchange rate (Schröder, 2017). Also, 

the demand for international reserves is higher immediately when a country occurs a 

currency crisis or financial crisis (Sula, 2011). 

In group of the mercantilism motive, International reserves are affected by 

the mercantilism motive which focuses on the size of the economy and receipt of 

the external transaction of the country (Schröder, 2017). We classify factors that 

affect international reserves in a group of mercantilism motive as follows:  

 The income of the country is a factor related to international reserves 

because it indicates economic growth. When the economy grows up the demand for 

money and asset will increase (Sula, 2011). The bigger economic scale will lead to 

more capital inflow and outflow. At the same time, it has higher fluctuation from 

external effects. Thus country needs increasing demand for international reserves to 

support economic expansion.  

Moreover, the large of international reserves will refer to economic 

strengthening from the perspective of partner countries or foreign countries (Calvo, 

1996). In developed and developing countries that have gross domestic product 

rapid growth. It is a possibility that the accumulation of international reserves has 

been accelerated sharply too (Obstfeld et al., 2010).  



 44 

Trade openness and financial openness are factors that relate to international 

reserves through the economy growing up. The country has more external trade for 

promoting the country's export and encouraging a surplus of external trade.  

Mercantilism motive is obviously characteristic of China. The increase holding 

international reserves during increased exports and trade surplus will slow down the 

domestic currency appreciation of the country (Schröder, 2017).  

Moreover, the international reserves play role in reducing risk on the current 

account that more fluctuates from higher country's import and export (Aizenman and 

Marion, 2004). Trade openness and financial openness are associated with the 

country's current account, It shows the size of the imports bill and export earnings. 

Some of the export earnings will transform in terms of international reserves to 

support the current account (Obstfeld et al., 2010). 

Inflation has mainly caused is an increasing money supply. The inflationary 

will pressures to domestic currency and higher price of commodities due to a high 

price of domestic commodity lead to rising import and also impact to current 

account deficit. Some of the international reserves come from the current account 

surplus. So, inflation will reduce sources of international reserves (Tabata, 2011). 
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Other factors that should not be ignored as the opportunity cost of reserves. 

Every asset that has held property will incur costs. Of course, international reserves 

are a national asset which has the cost that countries need to pay for holding 

international reserve (Clark, Peter Barton, 1970; Heller, 1966).  

We use the difference between the local interest rate and the U.S. interest 

rate to represent the opportunity cost of reserves (Benecká and Komarek, 2018). If 

the country needs to pay more opportunity costs for holding reserves due to higher 

interest rate differential instead of deposit their money in the banking system. So the 

demand for international reserves will fall (Sula, 2011). 

 

Figure  5 The cycle of international reserves 
Source: (Brafu-Insaidoo, 2019) 
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In addition, we study on cycle of international reserves following the study of 

(Brafu-Insaidoo, 2019), then, as shown in figure 5, the sources of international 

reserves are the income, savings, and profitability of the country, which can divide 

into 3 sectors. First, the foreign reserves, which are the yield from a surplus export on 

current accounts, and foreign currency income from the capital inflow on capital 

accounts. Also, foreign reserves will be gained from trade openness and financial 

openness because it is an increased volume of international transactions (Cova et al., 

2009).  

Second, the income of a country or domestic income represents the 

economic liquidity which an increased income of a country, it is expansion economic 

scale. Thus, financial authors keep some actual money in terms of official reserves 

from the country's income to increase the liquidity flow (Balogh, 1960). Finally, the 

reserves from banking borrowing, the central bank will borrow foreign currency from 

the international financial institution to balance the domestic exchange rate. 

Moreover, the commercial banks will keep some money to reserves in the bank 

system to manage loan demand or lending incentives (Agénor et al., 2004).  

Therefore, when a country holding excess international reserves makes an 

impact on the country. The direct impact is country need to pay more opportunity 

cost to hold excess international reserves and it reduces the efficiency of 

international reserves to monetary policy.  
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The indirect impacts are problems in the property prices of the country and 

the debt expansion. The debt expansion is a consequence of the less efficiency of 

international reserves which need to use more international reserves to drive 

monetary policy (Chen, 2008). As problems of the property prices, because of the 

excess international reserves that mean it occurs over the money supply in the 

financial system, it is possible to price bubble (Guo and Li, 2011). 

Thus, as the figure 5, when there occurs the impact of excess international 

reserve, the central bank will respond to excess international reserves by using 

monetary policy to manage the exchange rate and sterilization inflation of the bank 

system. The consequence to change level country's international reserves (Frenkel, 

1983). 

All together we use the motived for holding international reserves as general 

framework based on (Aizenman and Lee, 2007; Benecká and Komarek, 2018; Lane 

and Burke, 2001) follow: 

 IRSV = 𝑓 (Precuationary motive, Mercantilism motived, Opportunity cost) (1) 

Where IRSV is international reserves ratio of real GDP From equation 1 we 

collect each factors that affect to demand for interantional reserves from 

Precuationary motive, Mercantilism motive, and opportunity cost of international 

reserves. 
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 Then, we use the cycle of international reserves as figure 5 to study the 

relationship of each variables with international reserves in equation 2. 

 
𝐼𝑅𝑆𝑉𝑡 = 𝛽0 + 𝛽1𝑂𝑃𝑡 + 𝛽2𝐼𝐶𝑡 + 𝛽3𝑇𝑂𝑡 + 𝛽4𝐹𝑂𝑡 + 𝛽5𝐸𝑅𝑡 + 𝛽6𝐼𝐹𝑡 + 𝛽7𝐸𝐷𝑡

+ 𝛽8𝐹𝑆𝑡 
(2) 

Where IRSV is international reserves ratio of real GDP, OP is opportunity cost 

of international reserves, IC is income of country, TO is trade openness, FO is 

financial openness, ER is exchange rate of country, IF is inflation of country, ED is 

external debt and FS is the financial stability. 

We provide a hypothesis of the relationships between the international 

reserves and explanatory variables. We expect Opportunity cost to have a negative 

relationship with international reserves because the higher opportunity cost of 

international reserves meaning the country needs to pay more cost to hold 

international reserves. It will decrease demand for international reserves (Sula, 2011).  

The income of the country will have a positive relationship with international 

reserves because the larger size of the economy needs more assets to support the 

economic scale. It increases the demand for international reserves of the country 

(Schröder, 2017).  

Trade Openness and Financial openness will have a positive relationship to 

international reserves because the expansion of trade and financial openness 

increase fluctuating of the current account and the capital account of the country. 
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To keep the overall balance of the current account and the capital account. 

Countries and monetary authorities will respond to policies that more accumulate 

international reserves (Rodrik, 2006; Sula, 2011). 

The exchange rate can be a positive or negative relationship with 

international reserves. Due to different strategies in each country, if need to 

encourage export. The central bank will reduce the appreciation of the domestic 

currency to gain a trade surplus which is the income of the country and some foreign 

reserves.  

On the other hand, when the domestic currency depreciates, the central 

bank will accumulate international reserves to maintain the exchange rate by 

adjusting the demand for foreign currency to make the local currency more 

appreciated (Levy, 1983; Rodrik, 2006).  

In the same way, External debt can be a positive or negative relationship with 

international reserves too. It is because external debt will increase when a country 

borrows for purchasing foreign reserves. On the other hand, high external debt 

reduces the demand for international reserves of the country due to its make 

unnecessary debt (Brafu-Insaidoo, 2019). 

The financial stability should be a negative relationship with international 

reserves because in the long-term broad money high responds to increase financial 

stability when the central bank has enough strength of financial, it will less demand 
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for international reserves (Shrestha and Semmler, 2015).  

Inflation rate should be a negative relationship with international reserves 

because more excess liquidity leads to a high inflation rate. The central bank will 

reduce the country's liquidity to sterilization the inflation rate and foreign exchange 

reserves are associate with the country's liquidity. So, drain reserves will affect the 

lower inflation rate (Durdu et al., 2009).  

3.3 ECONOMETRIC MODEL 

From equation 2 we modify to regression model in logarithmic function: 

 
𝑙𝑛𝐼𝑅𝑆𝑉𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝐼𝑅𝑡 + 𝛽2𝑙𝑛𝐺𝐷𝑃𝑡 +  𝛽3𝑙𝑛𝑇𝑂𝑡 +  𝛽4𝑙𝑛𝐹𝑂𝑡 + 𝛽5𝑙𝑛𝐸𝑅𝑡

+ 𝛽6 𝑙𝑛𝐶𝑃𝐼𝑡 +  𝛽7𝑙𝑛𝐼𝐷𝑡 + 𝛽8𝑙𝑛𝑀2𝑡 + ɛ𝑡 
(3) 

As the result of the ADF unit root test, we see all variables are stationary at 

first different level, so our variables have spurious regression problems. Therefore, we 

test for cointegration to see there is a long-run relationship between our dependent 

variable and the explanatory variable by Bound test cointegration (Pesaran et al., 

2001). After confirming whether the variables are cointegrated, we proceed to modify 

equation 3 to an ARDL and Error Correction Model in equation 4. 
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∆𝑙𝑛𝐼𝑅𝑆𝑉𝑡 = 𝛼0 + ∑ 𝑏𝑖

𝑞1

𝑖=1

∆ 𝑙𝑛 𝐼𝑅𝑆𝑉𝑡−𝑖 + ∑ 𝑐𝑖

𝑞2

𝑖=0

∆𝑙𝑛𝐼𝑅𝑡−𝑖 + ∑ 𝑑𝑖 ∆𝑙𝑛
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𝐺𝐷𝑃𝑡−𝑖

+ ∑ 𝑒𝑖

𝑞4

𝑖=0

∆𝑙𝑛𝑇𝑂𝑡−𝑖 + ∑ 𝑓𝑖

𝑞5

𝑖=0

∆𝑙𝑛𝐹𝑂𝑡−𝑖 + ∑ 𝑔𝑖

𝑞6

𝑖=0

∆𝑙𝑛𝐸𝑅𝑡−𝑖

+ ∑ ℎ𝑖

𝑞7

𝑖=0

∆𝑙𝑛𝐶𝑃𝐼𝑡−𝑖 + ∑ 𝑗𝑖

𝑞8

𝑖=0

∆ 𝑙𝑛 𝐼𝐷𝑡−𝑖  + ∑ 𝑘𝑖

𝑞9

𝑖=0

∆𝑙𝑛𝑀2𝑡−𝑖

+ 𝜀𝑡𝐸𝐶𝑀𝑡−𝑖 + 𝑢𝑡  

(4) 

The ARDL model has integrated an estimate between the short-run model 

and the long-run model. We focus on the long-run ARDL model because their model 

represents the theoretical analysis. So, we obtain ARDL long-run equation from an 

Error Correction Model as equation 5 and we select the lag length base on the 

Hannan-Quinn Information Criterion. 

 

𝑙𝑛𝐼𝑅𝑆𝑉𝑡 = 𝑦0 + 𝑦1𝑙𝑛𝐼𝑅𝑆𝑉𝑡−𝑖 + 𝑦2𝑙𝑛𝐼𝑅𝑡 + 𝑦3𝑙𝑛𝐺𝐷𝑃𝑡 + 𝑦4𝑙𝑛𝑇𝑂𝑡

+ 𝑦5𝑙𝑛𝐹𝑂𝑡 + 𝑦6𝑙𝑛𝐸𝑅𝑡 + 𝑦7𝑙𝑛𝐶𝑃𝐼𝑡 + 𝑦8𝑙𝑛𝐼𝐷𝑡 + 𝑦9𝑙𝑛𝑀2𝑡

+ ɛ𝑡 
 (5) 

Where the period is 𝑡 from 1993Q1 to 2019Q2 in Thailand, (𝑖 is lag of number) 

𝑦0 is constant amount, 𝑦1 − 𝑦8 are long-run coefficients of the explanatory variables, 

dependent variable IRSV is International Liquidity, Total Reserves excluding gold 

millions of US Dollars in ratio real GDP in Thailand represent international reserves as 

the dependent variable.  
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The explanatory variables are IR is interest rate at money market rate 

represent opportunity cost of reserves. GDP is real gross domestic product per capita 

US dollars (millions), constant 2010 US$ in Thailand represent income of country. TO 

is sum value of exports and value of imports US dollars in Thailand represent trade 

openness. FO is sum of asset and liability in Thailand represent financial openness. 

ER is period average domestic currency per U.S. Dollar in Thailand represent 

exchange rate. CPI is Consumer Price Index in Thailand represent inflation. ID is 

amounts outstanding of international debt securities for all issuers millions of US 

Dollars in Thailand represent external debt. M2 is liquid liabilities or Broad Money 

millions of US Dollars in Thailand represent financial stability and ɛt is error term. 

Follow our expectation in theoretical model, we assume the null hypothesis 

is coefficient value equal zero, meaning explanatory variable does not affect to 

international reserves and alternative hypothesis is coefficient value not equal zero, 

meaning explanatory variable affect to international reserves.  

The opportunity cost of holding international reserves play important role in 

the demand for foreign reserves. This cost is the difference between the yield on 

reserves and the yield that missing from alternative investment in capital (Hamada 

and Ueda, 1977; Rodrik, 2006). As demand for international reserves, opportunity cost 

like their price in demand theory. Basically, when the price increase quantity of 
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demand will fall. So, opportunity cost must be a negative coefficient sign to 

international reserves (Ben-Bassat and Gottlieb, 1992). 

The demand for foreign reserves occurs from the interaction between 

productivity growth and the development of the domestic financial market. If looking 

at the country as firms, the country has limited credit for continue to generate 

growth of income. So country's will keep some of the income in terms of 

international reserves as domestic tools because it was necessary to increase their 

retained earnings to invest in capital (Cheng, 2015).  

Moreover, larger economic scale will make more hoarding international 

reserves to mitigating the risk of suffering an economic crisis and also maintain a 

stable exchange rate, promoting economic growth and development exporting goods 

sector (Cruz, 2015). In the common managed-float exchange rate system, the 

monetary authorities will intervene to control the exchange rate when it rises or falls 

sharply by hold more reserves in order to smooth out the exchange rate (Seghezza 

et al., 2017).  So, the Income of the country and the exchange rate has a positive 

sign of the coefficient to international reserves. 

Further, all exports and imports of an economy are recorded in the current 

account and the international reserves get accumulated through the trade surpluses. 

Likewise, the country receives income from foreign to build the country's safeguard 
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and protect current account deficit (Sula, 2011). Similarly, foreign transactions of 

government through the banking system.  

The country uses foreign currencies for its multinational transactions and 

trade credits in the capital account. The central bank receives returns from the 

foreign assets held in foreign banks also there is a net accretion of international 

reserves (Benecká and Komarek, 2018; Nayak and Baig, 2019). Trade openness and 

financial openness have been positive coefficients too. 

On the prediction board money and inflation will negative sign coefficient on 

international reserves, the main reason for a central bank to hold reserves is to 

protect the domestic banking sector. Protection must increase from the 

multiplication of financial risk. When a country lacks financial liquidity can place 

extraordinary demands on a central bank’s foreign exchange reserves (Obstfeld et al., 

2010).  

However, a central bank will drain international reserves when the country 

has excess financial liquidity. A consequence of the rapid expansion in the balance of 

payments helps build up massive foreign exchange reserves, which in turn 

contributes to the money supply and Inflationary pressure occurs from excess 

liquidity or more money supply (Zhang, 2009). The central bank will respond to 

inflation by sterilization on the financial system operation incur falling demand for 

international reserves (Chaudhry et al., 2011).  
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So, the international reserve accumulation is a key tool for managing 

domestic financial instability while excess financial liquidity and financial stability 

decrease demand for international reserves. In addition, we predict external debt is 

negative sign of coefficient because of financial stability, external debt from purchase 

international reserves adjusts the structure of external debt towards more long-term 

debt, which further enhances financial stability (Qian and Steiner, 2017). In long term 

a large amount of external debt has reduced the demand for international reserves 

(Brafu-Insaidoo, 2019). 

And equation 6 is an estimating an error correction model associated with the 

short-run estimates follow: 

 
∆𝑙𝑛𝐼𝑅𝑆𝑉𝑡 + 𝛼0 + ∑ 𝑏𝑖
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𝑞2

𝑖=0

∆𝑙𝑛𝐼𝑅𝑡−𝑖 + ∑ 𝑑𝑖∆𝑙𝑛
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𝑖=0
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𝑞8

𝑖=0
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∆𝑙𝑛𝑀2𝑡−𝑖

+ 𝜀𝑡𝐸𝐶𝑀𝑡−𝑖 + 𝑢𝑡 

(6) 

Where Δ is the first difference operator; μ represents the white noise error 

term; 𝛼𝑖 are short-run dynamic multipliers; εtECM is the error correction term, stands 

for the speed of adjustment from convergence to equilibrium. But we ignore for the 

short-run model because investigate factor that effect to demand for international 
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reserves is main finding of this study. So only long-run model completely to 

describes objective. 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 4 
RESULT AND DISCUSSION 

 

4.1 COINTEGRATION TEST 

After we test the time series properties by using Augmented Dickey–Fuller 

Unit root test (ADF) and all variable stationary at first different. Next step it needs to 

test cointegration for finding the long-run relationship of variable by we use Bound 

test cointegration to estimate. 

Table  3 Bound test cointegration 

Test Statistic Value Significant I(0) I(1) 

F-statistic 9.398 10% 1.85 2.85 

5% 2.11 3.15 

1% 2.62 3.77 

 

The result from table 3 show the calculated F-statistic value is 9.398 that 

higher value of the upper bound level or I(1) at all significance levels. Which mean 

our dependent variable is or ln IRSV (log of international reserves) has long-run 

relationship with all explanatory variables as lnGDP (log of GDP per capita), lnTO (log 

of trade openness), lnFO (log of financial openness), lnM2 (log of broad money), lnID 

(log of international debt), lnIR (log of interest rate), lnER (log of exchange rate), and 

lnCPI (log of inflation). So, we cannot ignore estimation for long-run analyzes. 
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4.2 THE AUTOREGRESSIVE DISTRIBUTED LAG (ARDL) ANALYSIS 

After cointegration test and the variables is cointegrated, we selected 

Hannan-Quinn Information Criterion to base on lag range in ARDL (2, 4, 2, 3, 2, 1, 2, 1, 

3) model and get long-run result as listed in Table 4. 

 These findings do necessarily deny a role to some variable because our 

study pays attention to the explicit relationship between a past situation in Thailand 

and surge international reserves in the case of Thailand.  

The exchange rate coefficient is 0.883 significantly at 1 percent meaning a 1 

percent increase in exchange will affect international reserves increased 0.883 

percent associated with the prediction of this study. There are large positive effects 

on international reserves after Thailand change the exchange rate regime from the 

fixed exchange rate to the float exchange rate in the 1997s.  

Thailand's international reserves continue increasing have the potential to 

absorb the appreciation of baht which has explicit evidence that Thailand's Real 

Effective Exchange Rate (REER) has increase trend since 1997s over Nominal Effective 

Exchange Rate (NEER) until 2007and increased again in 2015 (Chaivichayachat, 2020). 

So, the Bank of Thailand (BOT) accumulate international reserves follow the 

purpose to maintain the exchange rate and the cause of the surge in international 

reserves in Thailand is currency appreciation. Similarly, the case of the Yuan 

appreciates the increase in China's real exchange rate since 1994 indicates that China 



 59 

faces domestic currency appreciation for a long- time, and also China's international 

reserves sharply increase until over adequacy (Schröder, 2017; Zheng and Yi, 2007).  

Further, the long-run coefficients of trade openness and financial openness 

are positive at the close value and both significant at 1 percent. The coefficient of 

trade openness is 1.090 which means increasing 1 percent of financial openness 

effect to an increased 1.090 percent of Thailand's international reserves and the 

coefficient of financial openness is 0.822 which means increasing 1 percent of 

financial openness effect to an increased 0.882 percent of Thailand's international 

reserves. which financial openness and trade openness have a positive relationship 

with Thailand's international reserves.  

Because of wider of Thailand's trade openness led to increase the amount of 

export and import at the same time wider financial openness led to increase capital 

inflow and outflow. So, the high risk from the fluctuation of current and capital 

account, bank of Thailand responds to increasing official reserves for the backup of 

trade deficit and shock of capital inflow. This result corresponds with Benecká and 

Komarek (2018), and Obstfeld et al. (2010).  

Gross domestic per capita that we represent income of the country significant 

at 10 percent with a positive coefficient equal 0.255 which mean 1 percent increase 

income of the country effect to increase Thailand's international reserves 0.255 

percent and Mahraddika (2019) find similar results. Even income of the country will 
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positively effect on Thailand's international reserves following the hypothesis of this 

study. but its effects with small value when compared with other variables such as 

trade openness and financial openness. The reason is growth rate of gross domestic 

per capita in Thailand each year is quite constant. So, it less effects to increasing 

international reserves. 

Conversely, we are surprised by the long-run Inflation result. The coefficients 

of Inflation are -3.335 and significant at less than 1 percent that the largest effect on 

increasing Thailand's international reserves. which means extremely negative value 

meaning Inflation decreasing 1 percent will affect to increase 3.335 percent of 

Thailand's international reserves. 

Looks at the situation of inflation rate in Thailand, we found in period time 

that Thailand's inflation rate fell nearly zero or negatively in 1999s at 0.285, 2009 at -

0.846, and 2015 at -0.9. It is at the same time Thailand's international reserves large 

increasing when we compare the inflation rate in Thailand with international reserves 

(World Bank, 2022). 

This result correlates with the reason from the previous study of international 

reserves and inflation. The central bank needs to adjust the inflation rate while the 

country faced economic or financial problems. Because of using the international 

reserves to sterilize inflation. It will adjust the domestic money supply and reduce 
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the pressure of deflationary. However, the effect on the balance of payments deficit. 

It creates a high demand for international reserves  (Kelly, 1970).  

In addition, this result is similar results of Steiner (2017) that studies inflation 

that has a negative coefficient effect on changing international reserves. Also, its 

inflationary impact might be larger in the long run. 

Besides, the coefficient of external debt and broad money is negative in close 

value and statistically significant relationship with international reserves. The 

coefficient of external debt is -0.283 which means a 1 percent increase in external 

debt will reduce 0.283 Thailand's international reserves. Due to in long-run external 

debt is foreign expenditure to be paid on time schedule. The central bank will pay 

with foreign reserves to pay off international debt. There result correct with our 

prediction which (Brafu-Insaidoo, 2019) finds similar results to the external debt 

variable  

The coefficient of broad money is -0.306 which means a 1 percent increase in 

external debt will reduce 0.306 Thailand's international reserves while the result of 

broad money has a different sign from almost study (Schröder, 2017) and (Benecká 

and Komarek, 2018) because we use broad money represent to financial stability. 

However, the expansion of the broad money supply that we represent to financial 

stability shows more strength in the financial system. It is possible to reduce demand 

for Thailand's official reserves.  
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And the coefficient of the opportunity cost of Thailand's international 

reserves is -0.05 which means a 1 percent increase in the opportunity cost of 

Thailand's international reserves will reduce 0.05 Thailand's international reserves 

which is the least effect to increased Thailand's international reserves. Similar result 

in studies of (Clark, Peter Barton, 1970; Sula, 2011)  

Because we proxy opportunity cost of reserves with a saving rate of interest 

rate but from several studies, it has many ways to calculate opportunity cost. So, we 

don't get complete actual opportunity cost, it consequences to the small value of 

coefficient. 

Table  4 Estimated long-run coefficients using the ARDL approach 

Variable Coefficient Std. Error t stat Prob. 

𝑙𝑛𝐼𝑅 -0.050 0.023 -2.138 0.035 

𝑙𝑛𝐺𝐷𝑃 0.255 0.144 1.770 0.080 

𝑙𝑛𝐹𝑂 0.822 0.101 8.083 0.000 

𝑙𝑛𝐸𝑅 0.883 0.196 4.501 0.000 

𝑙𝑛𝐶𝑃𝐼 -3.335 0.601 -5.546 0.000 

𝑙𝑛𝐼𝐷 -0.283 0.064 -4.424 0.000 

𝑙𝑛𝑀2 -0.306 0.172 -1.780 0.079 

𝑙𝑛𝑇𝑂 1.090 0.089 12.153 0.000 

C -4.065 0.618 -6.572 0.000 
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4.3 THE ERROR CORRECTION MODEL (ECM) ANALYSIS 

The short-run result in Table 5 shows that the short-run coefficient on error 

correction term (ECT) is -0.575 and statistically significant in 1% level of significance. 

Implies that there is a long-run relationship among macroeconomic variables for 

Thailand’s international reserves. This result shows that the short-run change to the 

long-run equilibrium is corrected by 57.5 percent per quarter which means when 

occurring disequilibrium of Thailand's international reserves. Thailand's international 

reserves will recover in about the next two quarters. 

The result of the short-run dynamic coefficients conflict with coefficients the 

long-run in the variable of financial openness, and income of the country. These 

variables are a negative effect on Thailand's international reserves in short run. 

Although the growth leads to higher levels of reserves, the caution from (Sula and 

Oguzoglu, 2021) mentions that the positive effects diminish with the size of the 

reserves when the over international reserve accumulation. So, it correlates with the 

situation in Thailand that have excess international reserves since 2006. Anyway, after 

the past six months, the level of international reserves will adjust to equilibrium.  

Moreover, the short-run coefficient of the exchange rate is -0.673 while the 

lag is two, which is the second large effect on Thailand’s international reserves. The 

short-run change of the exchange rate has a negative effect on Thailand’s 

international reserves. Due to the frequency of exchange rate volatility in the short-
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term need to several adjustments immediately. It is a decrease in Thailand's 

international reserves (Bhasin and Khandelwal, 2014). After a period of time, the 

central bank will use policy to respond to adjust international reserves again follow 

the long-run results. 

The short-run coefficient of trade openness is -0.429 while the lag is three, 

the short-run change of trade openness is a negative effect to international reserves 

in Thailand. In the short-run volume of export and import will reduce the demand 

for foreign reserves follow (Eliza et al., 2008) they found the volume of export and 

import have a negative sign to reserves in the short-run estimation.  

Whereas the short-run coefficients of interest rate, external debt, and inflation 

are associated with the long-run coefficients and follow our expectations (Brafu-

Insaidoo, 2019). In addition, the main factor that given extremely affect to Thailand’s 

international reserves still as Inflation, exchange rate, trade openness like long run. 

The short-run coefficient of the external debt is -0.153 while lag is two, which 

has a negative effect on Thailand’s international reserves. There is the confidence of 

the central bank to hold international reserves will decrease when the central bank 

carries more external debt. Accord the previous study increasing short-term external 

debt will discourage demand for international reserves. (Brafu-Insaidoo, 2019; Mishra 

and Sharma, 2011)  
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The short-run coefficient of the opportunity cost of international reserves is  

-0.041 while lag is four, nearly the value of long-run coefficient. It means in the short-

run the opportunity cost of international reserves has more effect on international 

reserves than long-run. It is correct to our expectation that when the opportunity of 

reserves increased effect to reduce Thailand's international reserves. Due to the bank 

of Thailand needing to pay more cost to hold international reserves, it will decrease 

demand for international reserves. This result like (Badinger, 2004) that found a 

change in the opportunity cost while its lag of time with a negative sign coefficient. 

The short-run coefficient of broad money supply (M2) that we represent 

financial stability is 0.277 that a positive effect on Thailand's international reserves. 

The short-run coefficient of broad money supply (M2) has a different sign of the 

coefficient to the long-run coefficient. This means in the short-run increase of broad 

money supply (M2) or financial stability effect to increase Thailand's international 

reserves. It justifies to the country wants to strengthen the financial system. The 

central bank will accumulate international reserves.  
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Table  5 Error correction representation for the selected ARDL model (2, 4, 2, 3, 2, 1, 
2, 1, 3) 

Variable Coefficient Std. Error t stat Prob. 

∆ 𝑙𝑛 𝐼𝑅𝑆𝑉𝑡−1 0.203 0.074 2.713 0.008 

∆𝑙𝑛𝐼𝑅𝑡−3 -0.041 0.016 -2.586 0.011 

∆𝑙𝑛𝐺𝐷𝑃𝑡−1 -0.129 0.063 -2.020 0.047 

∆𝑙𝑛𝐹𝑂𝑡−2 -0.149 0.065 5.003 0.000 

∆𝑙𝑛𝐸𝑅𝑡−1 -0.673 0.136 -4.932 0.000 

∆𝑙𝑛𝐶𝑃𝐼𝑡 -0.934 0.481 -1.939 0.056 

∆𝑙𝑛𝐼𝐷𝑡−1 -0.153 0.062 -2.464 0.016 

∆𝑙𝑛𝑀2𝑡 0.277 0.104 2.642 0.010 

∆𝑙𝑛𝑇𝑂𝑡−2 -0.429 0.071 -5.992 0.000 

𝐸𝐶𝑀𝑡−1 -0.575 0.055 -10.274 0.000 

R2 0.778 DW 2.056 

Adj. R2 0.726 F: 9.398 

 
 
 



CHAPTER 5 
CONCLUSION AND RECOMMENDATIONS 

 

5.1 CONCLUSION 

Our study analyzed eight macroeconomic factors that affect to surge of 

international reserves in Thailand. In an analysis method, we use autoregressive 

distribution lag (ARDL) with a time-series technique to avoid spurious regression 

problems. Estimation during first quarterly 1993s to second quarterly 2019s. 

 In the long run estimation result, we found the consumer price index that 

represents inflation is the largest effect on Thailand's international reserves. The 

coefficient value is an extremely negative relationship to demand international 

reserves in Thailand. Due to the recession economy in Thailand that consequence to 

deflation, Bank of Thailand increased international reserves through the financial 

sterilization process. There is a recovery in the economy and adjust inflation with 

money reserves. 

Moreover, trade openness and financial openness are a highly positive effect 

on international reserves in Thailand because when the country's wider trading and 

transaction at the same time country's accumulating international reserves for 

protecting risk from the external economy.  
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In addition, the exchange rate has also highly affected Thailand's international 

reserves for a long time since Thailand changed to a floating exchange rate system. 

The exchange rate contributes to trade openness and financial openness. Especially 

the main role of international reserves for maintaining the exchange rate. The 

consequence of appreciation in baht in Thailand from trade surplus or over the 

capital inflow will increase international reserves to decelerate appreciate the 

currency. 

In the short run estimation result, the speed adjustment of Thailand's 

international reserves when occurring shock of financial.  It takes time around 6 

months to recover international reserves to long-run equilibrium. After the past two 

quarters, Thailand's international reserves are average increasing 0.203%.  

Deflation still largest affect international reserves in the short run and the 

second large effect on international reserves is the exchange rate.  It is interesting 

that excess international reserves have given diminished effects to trade openness, 

financial openness, and income of countries that should be a positive relationship to 

international reserves. 

Conclude that to keep looking on the change Thailand’s international 

reserves, it needs to be monitoring the deflation and exchange rate appreciation that 

affect to large increasing international reserves in Thailand. Also, the consequence of 
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the deflation and exchange rate appreciation will associate with the trading and 

finances of the country. 

5.2 POLICY RECOMMENDATIONS 

The policy recommendation from the result of this study confirmed that the 

deflation and the Thai baht exchange rate are effects of a large increase of 

international reserves in Thailand. There is relate the activity about domestic’s 

currency has the most impact to demand international reserves of the country and 

the secondary impact is an activity about international trade and transaction. So, the 

best way to control Thailand's international reserves to adequacy level need to 

focus on activity about domestic’s currency of the country, and the consumer price 

level 

For the policy implementation by monetary authorizes, deflation is the most 

impact on changing international reserves. Bank of Thailand (BOT) should establish 

funds to prevent recession by changing excess international reserves to bonds in the 

portfolio of the country and using the interest rate bonds to adjust the inflation rate. 

If countries can control the inflation rate around 2 to 3 percent, it will encourage 

economic growth at the same time it reduces international reserves to adequacy 

levels. 
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5.3 LIMITATION OF THIS STUDY 

In recent years, Cryptocurrency and digital financial has influenced global 

financial transaction. Thailand has an increasing trend to invest in Cryptocurrency. 

Bank of Thailand going to study Central Bank Digital Currency (CBDC) and try to 

release Baht Digital in the Thai financial system. Our study doesn't combine factors 

associated with cryptocurrency and digital financial because limitation of data access. 

Moreover, cryptocurrency and digital financial might be the potential to change 

Thailand's international reserves. 

5.4 RECOMMENDATIONS FOR FURTHER STUDIES 

In addition, the findings of this study are not cover the direction of 

macroeconomic factors and international reserves. Thus, further study can apply the 

other estimation to analyze the direction of variables to know the structure of 

Thailand's international reserves and more clearly in a relationship. Furthermore, 

benefit to further research, our results confirm that the inflation, exchange rate, and 

trade openness is most affect to surge of Thailand's international reserves 

respectively. 
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