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Abstract

Remittances provide a stable and growing source of foreign currency for many small developing economies.

This research finds that the impact of remittance inflows on the size of short term movements in exchange

rates depends on the level of dollarization and development in the economy. Countries with high levels of

partial dollarization are vulnerable to drastic exchange rate fluctuations that can have destabilizing effects on

the local financial system and domestic economy. Their vulnerability is derived from weak institutions and

credibility of policymakers, currency mismatch risk on balance sheets of banks, and a high exchange rate pass

through. In addition, by supplying a steady source of foreign currency, remittances provide a cushion that

mitigates volatility derived from sudden stops or reversals in other capital flows. With monthly and quarterly

data for fifteen developing economies, I conduct a panel analysis to test the linear and non-linear relationship

between volatility measures and remittances, using an interaction term between remittances, other capital

flows, and development conditions.

1 Introduction

Remittances represent a stable inflow of foreign currency for many small developing economies. For some,

remittances are now a greater source of foreign currency than foreign direct investment and portfolio invest-

ment flows. In this segment of research, I determine whether the impact of remittances on exchange rate

volatility depends on the level of dollarization and development in the economy. Additionally, I examine

whether by representing a steady inflow of foreign currency, remittances are able to mitigate volatility in

times when other forms of capital flows are diminishing.

Small open economies are vulnerable to fluctuations in capital flows that may lead to volatility in real and

nominal exchange rates. Combes, Kinda and Plane (2011) find that significant increases in such flows may

cause the financial system to be more fragile and lead to an appreciation of the real exchange rate. Volatility

in exchange rates has a negative impact on growth by decreasing trade volume, investment spending, and

profitability (Jorge and Habermeier, 2004).

Understanding how remittances impact the volatility in exchange rates is an important step forward in

establishing the role remittances play in financial development. In economies with high levels of partial

dollarization, dependence on both foreign and local currency may translate to greater sensitivity of exchange
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rates to changes in foreign currency inflows. There are three factors that explain this vulnerability and how

the effects of remittance inflows may differ between countries with high and low levels of dollarization.

First, exchange rate and inflation movements are closely linked in highly dollarized economies, making

them more responsive to changes in foreign currency inflows. Alvarez-Plata and Garca-Herrero (2007) at-

tribute the stronger exchange rate pass-through in dollarized economies to more non-traded goods being

priced in foreign currency. This subjects a broader set of goods to exchange rate variations. Remittance in-

flows denominated in foreign currency may exert a stronger influence on exchange rate and price movements

in highly dollarized economies because the household can choose to consume or save in either foreign or local

currency.

Next, dollarization stems from periods of high inflation and a loss in credibility of policy makers (Agenor,

2004). With weak institutions, these economies may be more sensitive to external shocks that lead to

volatility. Kose, Prasad and Taylor (2009) argue that strong institutional quality is critical in explaining why

some countries benefit from capital inflows, while others face a heightened risk of economic crises. Highly

dollarized economies may be vulnerable to variations in foreign currency inflows that cause greater exchange

rate and inflation volatility due to the weaker institutions and lack of credibility inherent in the economy.

Third, currency mismatch risk on balance sheets of financial institutions and businesses is heightened in

partially dollarized economies. Such risk increases the sensitivity of the small open economy to changes in

foreign currency inflows which, in turn, influence exchange rates. Volatile inflows can lead to balance sheet

risks and bank failures (IMF, 2010). Therefore, dollarized economies are more sensitive to factors that affect

fluctuations in exchange rates and prices, which may exacerbate currency mismatch risk.

In this research, I find that remittances, like all capital flows, have the potential to increase exchange rate

volatility in economies with high levels of partial dollarization. However, the level of institutional quality,

financial development, and trade openness alter the properties of remittances and how the inflows affect

volatility. Meeting minimum levels of development improves the ability of an economy to absorb and adjust

to changes in foreign currency inflows. As an economy gets closer to threshold levels of development, its

ability to absorb changes in foreign currency inflows improves. Exchange rate and price variations become

less sensitive to changes in inflows as a result. Kose et al. (2009) find that meeting minimum levels of

development will decrease the risk of crisis related to volatile inflows and promote economic growth when

opening to global financial markets. How the level of development alters the effect of remittances on exchange

rate volatility is an important consideration to fully grasp the role remittances play in emerging markets and

developing economies.

Additionally, in times when other capital flows are diminishing, due to sudden stops or reversals, I find

that remittances mitigate the exchange rate volatility derived from the outflow. Remittances have an indirect

stabilizing effect on exchange rate volatility in times when other forms of capital flows are fluctuating drasti-

cally by providing a steady source of foreign currency into the dollarized economy. Because economies with

high levels of partial dollarization are more sensitive to changes in foreign currency inflows, when diminishing

capital flows result in less foreign currency entering the economy, remittances are able to neutralize part of

the effect on exchange rate volatility. With sizable remittance inflows, the supplemental source of foreign

currency mitigates the size of short term exchange rate movements.

In order to test for the relationship between remittances, exchange rate volatility and inflation volatility,

I employ a panel analysis using monthly and quarterly data for fifteen developing economies. Using an inter-

action term between remittances and levels of development, I test whether the marginal effects of remittances

are altered by meeting minimum levels of development. I use a similar interaction term between remittances

and capital flows to test whether remittances mitigate the effect of net capital outflows on exchange rate

volatility.
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2 Literature Review

According to the World Bank, remittances are now the second largest resource inflow for developing countries

behind foreign direct investment. In 2012, remittances reached $ 350 billion, whereas foreign direct investment

flows were $ 616 billion, and foreign portfolio flows were $ 178 billion in low and middle income economies.

Remittance inflows have also been more stable than both foreign direct investment and portfolio investment

inflows. Remittance flows remain steady for two reasons. First, when remittances enter an economy, they

enter as an income transfer from one household (abroad) to another (home country). The transfer of funds

can be used for consumption, savings or investment purposes and the funds usually do not leave the economy

(Chami, Barajas, Cosimano, Fullenkamp, Gapen and Montiel, 2008). Second, immigrants tend to send a

steady flow of remittances and may even increase the amount sent in times of economic downturns in the

home country (WorldBank, 2011). The familial relations underpinning the flow of remittances make them

unique in their reliability as a stable transfer of funds.

As mentioned previously, exchange rate volatility can have severe adverse effects on the domestic economy,

trade and investment. The impact on trade and investment activity is rooted in the behavior of risk-averse

importers and exporters who are faced with greater uncertainty regarding profitability when exchange rates

are volatile. These economic agents will react to volatile exchange rates by decreasing their supply of and

demand for goods, in turn adversely affecting economic growth (Sauer and Bohara, 2001). In addition,

volatile capital flows that contribute to large fluctuations in exchange rates fuel domestic asset bubbles, poor

resource allocation, balance sheet risks and may cause banking or financial crises.

Central bank policy choices also depend on the level of dollarization in the economy. In economies that are

highly dollarized, such as Peru and Uruguay, Acosta-Ormaechea and Coble (2011) find that inflation targeting

is more relevant through the exchange rate channel than through the traditional interest rate channel, linking

exchange rate and inflation movements closely together. In contrast, they argue that the interest rate channel

is more effective in countries that have less dollarization, such as Chile and New Zealand. The transmission

of inflation targeting policies through the exchange rate channel may indicate presence of stronger exchange

rate pass-through in dollarized economies. Carranza, Galdon-Sanchez and Gomez-Biscarri (2009) affirm that

the negative balance sheet effects derived from depreciation of a currency are more intense in economies with

higher levels of dollarization, and that the extent of the pass-through between inflation and exchange rates

is significantly affected by the degree of dollarization. Reinhart, Rogoff and Savastano (2003) argue that a

higher degree of dollarization in an economy corresponds to a stronger exchange rate pass-through effect,

linking volatility in exchange rates to volatility in inflation

Carranza et al. (2009) link exchange rates and inflation movements in dollarized economies. They argue

that a real depreciation triggers an increase in relative prices of imported goods, leading to greater inflation

contingent on the share of imports in consumption spending. They also argue that unique to dollarized

economies, deterioration in the balance sheet of firms with high currency mismatch will affect the investment

decisions of the firm, and may negatively impact aggregate demand, leading to contractionary effects on

output. Because of strong balance sheet effects that cause contractions in times of depreciation, the transfer of

exchange rate movements to fluctuations in inflation rates is more profound in partially dollarized economies.

Partial dollarization presents numerous risks for the banking system in the form of currency mismatch

risk, maturity mismatch risk, and other balance sheet effects. Sudden exchange rate movements can cause

bank failures in such cases (Ozsoz, Rengifo and Salvatore, 2010). Banks can self-insure against exposure

to currency risk in dollarized economies by engaging in international risk sharing and investing in safe and

liquid assets abroad or in foreign reserves at the central bank (Shinichi, 2007). Ozsoz et al. (2010) find that

central banks will be more likely to intervene into currency markets when there are higher risks of currency

mismatch in partially dollarized economies.
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In addition to the degree of dollarization, the level of development in an economy may explain why some

countries fare better than others in the face of greater capital inflows and integration into global capital

markets. Kose et al. (2009)) find that countries closer to meeting key thresholds in institutional quality,

trade openness and financial system development are able to adapt more effectively to varying inflows.

A country’s access to global capital market is contingent on its ability to repay its debts, and institutional

quality is an important variable in that discussion. Rennhack and Nozaki (2006) find that institutional

quality is required to bolster confidence in the domestic economy for countries with high levels of dollarization.

Since partial dollarization tends to occur as a reaction to large price fluctuations and has been persistently

maintained in many emerging markets, stronger institutions improve faith in the policies of the government,

and may diminish the level of dollarization in a country. Honig (2009) finds that stronger control of the

exchange rate regime has no impact on the degree of dollarization but better governance decreases partial

dollarization when partnered with financial development.

The level of trade openness is also a critical factor in realizing gains from capital flows. Trade openness

mitigates the risks associated with greater financial integration, particularly in times of economic crises. Kose

et al. (2009) argue that trade integration is an essential element in deterring crises related to financial openness

and minimizing the costs of such crises if they do occur. Available foreign currency earnings and the ability

to maintain foreign-currency-denominated debt obligations make openness to trade important in dollarized

economies (Arteta, 2002). Trade helps mitigate crises that stem from currency mismatch risk. When there

are sudden stops in capital inflows, the cost of adjustment will depend on the level of trade openness. Frankel

and Cavallo (2004) find that in dollarized economies, the size of the domestic contraction in response to a

depreciation also depends on the level of trade openness.3 Greater trade integration corresponds to a smaller

contraction in response to the depreciation.

Financial development and access to financial services minimize risks associated with greater capital

inflows from abroad. Aghion, Bacchetta and Banerjee (2004) find that financial systems which are in the

intermediate phase of development tend to be the most unstable in the process of capital account liberalization.

Under these circumstances, growth as a result of capital inflows is followed by a collapse or crisis during

subsequent outflows. Large fluctuations in capital flows are more difficult for the economy to handle when its

financial system is only moderately developed. Acosta, Baerg and Mandelman (2009) argue that an economy

with a more developed financial system will experience a smaller appreciation derived from remittance inflows.

Financial institutions provide three key services that help minimize the risk of crises. First, strong financial

systems alleviate market frictions such as default risk and liquidity constraints by bringing together agents

with different time preferences. Second, information and transaction costs are lowered when a strong financial

system is able to monitor management and enterprises, as well as screen investment projects. Finally, a

developed financial system will improve capital accumulation and productivity growth by efficiently allocating

resources to the most productive projects (Beck, 2011). With increased financial openness, strong domestic

financial institutions ensure that greater capital inflows to emerging markets do not have adverse effects on

the domestic economy, such as exacerbating boom-bust cycles. Aghion and Banerjee (2005) find that when

the financial system is weak, changes in flows can intensify domestic economic fluctuations and heighten risk

of crises.

3Frankel and Cavallo (2004) argue that a depreciation of the domestic currency causes a contractionary response in a partially
dollarized economy due to the heightened fear that the country will default to avoid a recession causing investors to be more likely
to pull out their funds.
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3 Data and Methodology

For the main analysis, I use monthly data from 2000 to 2012 for nine developing countries.4 Monthly data

captures the short term dynamics between remittances and volatility measures. Since data on capital flows

is not available at a monthly frequency, I use a quarterly data set that includes the nine economies from the

monthly analysis as well as an additional six countries.5 I use the extended quarterly data set to test the

interaction between remittances and capital flows.

Next, I separate the countries in each data set into two groups: high dollarized and low dollarized

economies. To be considered a high dollarized economy, the share of foreign currency deposits in the economy

is at least 20 percent of total deposits. Deposit dollarization represents the ability of residents to save and

consume in foreign currency. This measure of dollarization addresses how income transfers in the form of

remittances can permeate through the economy differently in the two groups.

Volatility in the real effective exchange rate are measured as the standard deviation of the log difference for

a rolling three-month window.6 For example, the volatility of exchange rates in March 2012 is the standard

deviation of the monthly percent change in exchange rates from January 2012 to March 2012. A similar

approach is used for inflation volatility, which is calculated as the standard deviation of the inflation rate

over a three-month rolling window. This calculation for volatility follows the standard calculation in the

literature, and using a rolling window smooths out some of the most extreme fluctuations.

In general, remittances have been increasing in absolute size across all economies. In most highly dollarized

economies, remittances have also increases in relative size to other resource inflows. A graphical representation

of capital flows, remittances, and volatility measures for each economy is presented in the appendix.7 The

volatility in exchange rates tends to be greater than volatility in inflation across all countries. Table (1)

presents statistical details on real exchange rates and inflation rates from 2000 to 2012 in each country.

3.1 Methodology

To analyze the relationship between remittances, exchange rate volatility and inflation volatility, I start with

a simple fixed effects model and then expand the model in complexity.8 My approach to analysis is three-

fold. The first model regresses remittances and a set of control variables on inflation volatility and exchange

rate volatility respectively. Based on Granger Causality testing9 I find evidence of dual causality between

exchange rate and inflation volatility in highly dollarized economies. To accurately analyze each volatility

measure, the regression must account for the exchange rate pass-through while avoiding multicollinearity.

The second model employs the residual variables, along with remittances and a set of controls, to test

the impact of remittances on exchange rate volatility and inflation volatility separately. Using the residual

variables eliminates the likelihood of multicollinearity in the regression while accounting for both the exchange

rate pass-through effect in high dollarized economies. The third model employs an interaction term between

remittances, net capital flows, and development variables to test whether the influence of remittances on

exchange rate volatility changes at a given level of these factors.

4The nine economies with monthly data are Brazil, Colombia, Dominican Republic, Guatemala, Mexico, Nicaragua, Philippines,
and Turkey. Monthly data is sourced from the central banks and statistics offices of each country, the International Financial
Statistics database from the IMF and Breugel.org, a think tank tracking real effective exchange rates.

5The additional economies are Armenia, Georgia, Jordan, Moldova, Poland and Ukraine.
6As a robustness check, the volatility measure using the standard deviation over a 6 month rolling window is also used for analysis
for both exchange rate and inflation volatility. The results did not change. Results are available upon request.

7Figures (3) and (2) illustrate the inflow of remittances compared to other inflows in each country. Other inflows consist of foreign
direct investment and portfolio investment. Figures (5) and (4) present exchange rate and inflation dynamics.

8I use the Hausman-Wu test to determine that fixed effects is optimal
9See in Table (9) in the Appendix
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Table 1: Statistical Details for Exchange Rates and Inflation

Statistical Summary
Real Effective Exchange Rates Inflation

Mean Standard Deviation Mean Standard Deviation
2000-2012 2000-2012 2007-2012 2000-2012 2000-2012 2007-2012

High Dollarized
Armenia 80.57 13.47 5.62 1.0% 3.5% 3.2%
Dominican Rep. 99.01 10.28 1.36 2.6% 3.7% 1.6%
Georgia 95.32 12.34 6.62 2.1% 5.0% 2.3%
Guatemala 96.61 9.47 4.52 1.5% 1.0% 1.2%
Jordan 108.75 5.43 4.70 1.0% 1.5% 2.0%
Moldova 91.68 16.91 8.72 2.3% 2.2% 1.9%
Nicaragua 125.67 4.28 3.61 1.9% 1.4% 1.8%
Philippines 87.58 11.03 4.95 1.0% 0.9% 0.9%
Turkey 83.09 10.95 5.30 4.0% 4.0% 1.6%
Ukraine 91.86 7.56 8.76 2.6% 2.6% 2.6%
Low Dollarized
Brazil 86.82 20.61 10.99 1.6% 1.0% 0.5%
Colombia 96.00 13.51 8.67 1.3% 1.0% 0.9%
Mexico 100.72 8.82 6.24 1.2% 0.7% 0.8%
Pakistan 99.69 3.93 4.16 2.1% 1.6% 1.7%
Poland 89.10 7.01 6.68 0.8% 0.8% 0.7%

The table uses the extended quarterly data set.

3.1.1 Model 1: Direct Effects of Remittances on Volatility Measures and Reserve

Accumulation

The following fixed effects regressions test the direct impact of remittances on inflation volatility and exchange

rate volatility respectively. The residuals from each regression will be used in the subsequent models to control

for the effects of each factor while avoiding overstating the influence of each variable.

V ol.Πi,t = f(Remiti,t−2, Xi,t−2) + eπt (1)

V ol.RERi,t = h(Remiti,t−2, Xi,t−2) + ert (2)

Xi,t = j(ToTi,t, T radei,t,M2i,t) (3)

In Equations (1) to (2), eπt and ert represent the residuals of each regression. The residuals capture the effects

of each factor not explained by remittances and the set of controls in Xi,t. In Equation (1) the dependent

variable V ol.Πi,t represents inflation volatility; in Equation (2) the dependent variable V ol.RERi,t represents

exchange rate volatility. In addition, Remiti,t measures the remittances as a share of GDP and Equation (3)

represents the control variables. The set of controls include terms of trade, ToTi,t, measured as the ratio of

the value of exports to the value of imports; the degree of trade openness in the economy, Tradei,t, which is

measured as the total value of exports and imports as a share of GDP; and money growth in the economy,

M2i,t, calculated as the monthly percent change in M2.

The independent variables are lagged two periods to capture their influence at the beginning of the

volatility calculation. Recall that volatility is calculated as the standard deviation over a three month rolling

window, therefore the effects of the independent variables are lagged to capture their values at the start of

the three month window.

The use of residuals in the regression analysis is a common methodology to avoid overstating the influence

of specific variables. For instance, by using the residual of inflation volatility in the regression testing the

effects of remittances on exchange rate volatility, the effects of remittances and the control variables on
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inflation volatility are stripped away. This concentrates the effect of inflation volatility on exchange rate

volatility, which may be necessary when there is high exchange rate pass-through in an economy. This

methodology is common in microstructure and health econometrics literature and has been documented by

Hasbrouck and Seppi (2001) and Terza, Basu and Rathouz (2008).

In the next model, the residuals eπt will be used in the fixed effects regression to understand the relationship

between remittances and exchange rate volatility while controlling for the effects of inflation volatility. Like-

wise, ert will be used in the regression that tests how remittances impact inflation volatility while controlling

for the effects of exchange rate fluctuations on inflation.

3.1.2 Model 2: Remittances and Exchange Rate Volatility

Building in complexity and accuracy from Model 1 above, Model 2 tests how remittances influence exchange

rate volatility and inflation volatility respectively. The residuals from Model 1 are incorporated into the

analysis to control for exchange rate pass-through between exchange rate and inflation volatility. Model 2

will also incorporate three additional development conditions in the set of controls, which will enter one at

a time to test whether they exert an influence on exchange rate and inflation volatility. The development

conditions are institutional quality, financial depth and access to financial tools, along with trade openness

which is already part of the controls in Model 1.

V ol.RERi,t = B0 +BrmRemiti,t−2 +Bπe
π
t +BzZi,t−2 + ηi,t (4)

V ol.Πi,t = B0 +BrmRemiti,t−2 +Bre
r
t +BzZi,t−2 + µi,t (5)

Zi,t = k(ToTi,t, T radei,t,M2i,t, DCi,t) (6)

Equation (4) tests whether remittances, Remiti,t−2, influence exchange rate volatility while controlling for

inflation volatility, eπt , and the set of controls, Zi,t−2. Once again, the independent variables are lagged two

periods to capture their effect on volatility at the beginning of the three month window.

Equation (5) tests whether remittances influence inflation volatility, while controlling for possible exchange

rate pass-through with the residual, ert , and a set of controls, Zi,t−2. Testing the impact of remittances on

price variability while controlling for the effect of exchange rate volatility will provide an additional insight

into how dollarized and non-dollarized economies differ in terms of any pass-through effects. Equation (6)

defines the set of controls used in Model 2, and differs from the set of controls in Equation (3) by including

DCi,t which represents the development conditions. DCi,t will vary depending on the development condition

that is being tested.

The first of four development conditions being analyzed is institutional quality, Insti,t. It is measured as

the average of five governance indicators from the World Bank Governance Index.10 The index is collected

annually and does not vary drastically in a short period of time. Therefore, given that the institutional factors

remain relatively stable on a month-to-month basis, the annual indicators are used as a monthly proxies. To

ease comprehension of the results, I assign values ranging from 0 to 5 for the institutional quality variable,

instead of the traditional -2.5 to 2.5 that is assigned by the World Bank.

The second development condition, Depositsi,t, calculates financial depth as total bank deposits as a

percent of GDP. Financial access, Crediti,t, measures the share of claims on the private sector as a share of

all domestic claims excluding government. These two variables capture financial development and access to

10The five indices used in this research are Government Effectiveness, Voice and Accountability, Political Stability and Absence
of Violence, Regulatory Quality and Control of Corruption. Figure (6) in the Appendix illustrates the progress in institutional
quality for each indicator across the economies.
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credit in the economy. The fourth development condition is trade openness, Tradei,t, and is described above.

3.1.3 Model 3: Testing Changes in Marginal Effects using Interaction Terms

In addition to analyzing the direct effects of remittances on volatility measures, it is also valuable to under-

stand how the marginal effects of remittances change under various conditions. Model 3 uses an interaction

term between remittances and net capital flows, as well as remittances and each development condition. The

interaction term will capture changes in the marginal effects of remittances on volatility measures.

Stabilizing Effect of Remittances

First, the interaction between remittances and net capital flows measures whether remittances counter volatil-

ity that is derived from large fluctuations in foreign direct investment and portfolio investment. The dependent

variable is exchange rate volatility.11 Diminishing capital flows result in a depreciation of the local currency.

A drastic change in capital flows may result in significant fluctuations in exchange rates. Using an interaction

term between remittances and net capital flows will capture whether remittances, as a stable and reliable

foreign currency inflow, provide a cushion in times of diminishing capital inflows. Net capital flows are mea-

sured as the sum of foreign direct investment and portfolio investment flows as a share of GDP. I use the

quarterly data set with fifteen economies to conduct the analysis.

V ol.RERi,t = B0 + g(Remiti,t, F lowsi,t) +BwWi,t + ηi,t (7)

g(Remiti,t, F lowsi,t) = BrmRemiti,t +BcfFlowsi,t +BiRemiti,t ∗ Flowsi,t (8)

Wi,t = j(eπt , T oTi,t, T radei,t) (9)

In Equation (7), Remiti,t ∗ Flowsi,t measures how the interaction between remittances and net capital

flows affects volatility in exchange rates. The following use of coefficients calculates the stabilizing effect

of remittances on exchange rate volatility in times of diminishing inflows: −[Bcf + Bi ∗ (x)] where (x)

represents the level of remittance inflows into the economy. This equation calculates the change in exchange

rate volatility derived from a change in capitals flows for a given level of remittances in the economy. The

negative sign in front of the calculation addresses the fact that we are considering the impact in times of

outflows.

Development Conditions

I use three alternative interaction terms to test the implications of meeting minimum levels of development

on the marginal effects of remittance inflows into dollarized economies. The first is a linear approach that

tests whether remittances increase volatility more or less at given levels of development. The next is a non-

linear quadratic approach that examines whether the influence of remittances becomes more or less significant

beyond a certain level of development. The last exogenously sets the threshold level of development above

the median to test whether a particular level of development matters in quantitative terms.12

11The focus in this part of the analysis is on exchange rate volatility. Using the same methodology for inflation volatility yielded
results that were not significant.

12The methodological approach to testing whether threshold levels of development impact the marginal effects of remittances follows
the empirical analysis of Kose et al. (2009), who test whether development conditions influence how financial integration affects
economic growth.
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Linear Approach

The linear analysis examines whether improvements in the development conditions influence how remittance

inflows affect exchange rate volatility. The interaction term uses institutional quality, trade openness, financial

depth or financial access to test whether the marginal effects of remittances change under varying levels of

development.

V ol.RERi,t = B0 + g(Remiti,t−2, DCi,t−2) +BwWi,t−2 + µi,t (10)

g(Remiti,t, DCi,t) = BrmRemiti,t +BdDCi,t +BrdRemiti,tDCi,t (11)

In Equation (10), Remiti,t ∗DCi,t measures how the interaction between remittances and each development

condition affects volatility in exchange rates. DCi,t represents each of the four development conditions

described in detail above. The lag of two periods captures the impact of the development condition at the

beginning of the volatility measure. The set of controls Wi,t follows the previous model and is defined by

Equation (9).

The calculation to test the change in the marginal effects follows: Brm + Brd ∗ (y) where (y) represents

the level of each development condition being tested. The results will show whether at higher levels of

development, remittances contribute more (or less) to volatility in exchange rates.

Quadratic Approach

The quadratic interaction term tests the non-linear relationship between development conditions and the

marginal effects of remittances on exchange rate volatility. The quadratic non-linear equation will capture

whether there exist threshold levels of development beyond which the change in volatility derived from

remittances is altered.

V ol.RERi,t = B0 + g(Remiti,t−2, DCi,t−2) +BwWi,t−2 + µi,t (12)

g(Remiti,t, DCi,t) = BrmRemiti,t +BdDCi,t +BrdRemiti,tDCi,t +BdsqDC
2
i,t2 +BrdsqRemiti,tDC

2
i,t (13)

In Equation (12), the variables are described in the same manner as in Equation (10) and with the same

set of controls. The difference comes from the interaction term g(Remiti,t, DCi,t) which now includes a

non-linear, quadratic component. The calculation to test the change in the marginal effects follows: Brm +

Brd ∗ (y) +Brdsq ∗ (y2) where (y) represents the level of each development condition being tested. The results

will indicate whether a non-linear relationship exists between remittances, the development condition and

exchange rate volatility, and whether there is a threshold beyond which the effect of remittances on volatility

changes.

Median Threshold Approach

I use the median of each development condition as an exogenous cut-off value. The exogenous cut off tests

whether the development conditions matters only up to a point, and once the threshold is met, the impact

on the marginal effects of remittances diminishes.

V ol.RERi,t = B0 + g(Remiti,t−2, DCi,t−2) +BwWi,t−2 + µi,t (14)

g(Remiti,t, DCi,t) = BrmRemiti,t +BdDCi,t +BdchighRemiti,tI(DCi,t > DCmedian) (15)

In Equation (14), the development conditions and control variables are the same as the previous two analyses.

The interaction term now includes a dummy variable, I, which captures whether at a given time period the
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economy is above or below the median level of development. If the economy is above the median, I is one,

otherwise if it is below the threshold, I is zero. The calculation to test the change in the marginal effects

follows: Brm +Bdchigh ∗ (y) where (y) represents the level of each development condition being tested. The

results will capture whether beyond the median level of development, the development condition alters the

marginal effect of remittances on exchange rate volatility.

3.1.4 Robustness Test

To test for robustness, I employ three alternative definitions of key variables. First, I use remittances as a

share of total inflows. Next, I measure volatility over a six month rolling window. Finally, I test Model 2

using volatility of nominal effective exchange rates13. The robustness check results for Models 2 and 3 are

available in the appendix and are consistent when using the alternative measure of remittance flows, as well

as for the six month volatility measure.

4 Results

In this section, I present the results derived from the three models discussed above. The first segment

addresses the direct effects of remittances on exchange rate and inflation volatility. Next, I present the

indirect stabilizing effect of remittances and their ability to mitigate volatility in times of diminishing capital

flows. Finally, I discuss the change in marginal effects of remittances under varying levels of development.

4.1 The Direct Effects of Remittance Inflows in Dollarized Economies

In highly dollarized economies, an increase in remittance inflows corresponds to an increase in exchange rate

volatility and inflation volatility, as can be seen in Table (2). In low dollarized economies, remittances have

no direct or statistically significant impact on volatility. The residuals from these regressions are used as

controls in subsequent analyses.

Table 2: Direct Effects of Remittances on Volatility Measures

Dependent Variables:
Vol. Real Ex. Rate Vol. Inflation

High Low High Low

Remittances (% GDP) 0.244*** 0.219 0084*** -0.003
(0.051) (0.185) (0.015) (0.028)

Terms of Trade 0.033*** 0.014*** 0.002 0.0004
(0.008) (0.005) (0.002) (0.0007)

Trade Openness -0.010* 0.083*** -0.001 0.008**
(0.005) (0.021) (0.001) (0.003)

M2 Growth -0.033** -0.021 -0.011** -0.002
(0.015) (0.021) (0.004) (0.003)

R2 0.439 0.487 0.396 0.639
Adj.R2 0.284 0.283 0.228 0.494
N.obs 737 555 737 555

The direct effect of remittances on exchange rate volatility, and inflation volatility
is positive for highly dollarized economies. The results are mixed for low dollarized
economies. The residuals from these regressions are saved for each group and
used as controls in Model 2. Values in parenthesis are standard errors. ***, **,
* represent statistical significance of 1% , 5% and 10% respectively.

13Results available upon request
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Using the residuals derived from the regression presented in Table (2) increases the complexity and

strengthens the statistical results that are presented in Tables (3) and (4). Once again, remittances correspond

to an increase in volatility in highly dollarized economies. In Table (3), an increase in remittance inflows in

highly dollarized economies by one percentage point increases exchange rate volatility by 9 to 210 basis points.

The results are robust when controlling for inflation volatility. Improvements in institutional quality and

financial access correspond to lower volatility in real exchange rates by 1.6 and 2.1 basis points respectively.

Table (4) shows the effect of remittance inflows on inflation volatility. In highly dollarized economies,

an increase of one percentage point in remittance inflows corresponds to an increase in inflation volatility of

2.8 to 3.4 basis points. None of the development condition exert a statistically significant effect on inflation

volatility. Better institutional quality corresponds to lower inflation volatility in both groups of economies.

In low dollarized economies, greater financial depth also corresponds to lower inflation volatility, but neither

remittances nor exchange rate volatility influence inflation volatility.

A clear relationship between inflation volatility and exchange rate volatility in highly dollarized economies

also emerges from this model. It indicates presence of an exchange rate pass-through effect in dollarized

economies, as discussed by Carranza et al. (2009) and Reinhart et al. (2003). This relationship is not

found in low dollarized economies. Comparing results in Tables (3) and (4) shows that an increase in the

inflation volatility residuals corresponds to an increase in exchange rate volatility by 27 to 56 basis points,

whereas the increase in the exchange rate volatility residual corresponds to an increase in inflation volatility of

approximately 6 basis points. The coefficient for inflation volatility is larger than the coefficient for exchange

rate volatility. This may imply a potentially stronger pass-through effect from prices to exchange rates in

highly dollarized economies.

Table 3: Fixed Effects Analysis: Real Effective Exchange Rate Volatility

Dependent Variable: Volatility in Real Effective Exchange Rates
High Dollarized Economies Low Dollarized Economies

Vol.RER(-1) 0.601*** 0.626*** 0.577*** 0.568*** 0.554*** 0.568*** 0.537*** 0.535*** 0.526*** 0.536***
(17.35) (18.28) (16.12) (15.74) (15.19) (13.71) (12.67) (12.63) (12.33) (12.63)

Remittances (% GDP) 0.087*** 0.094** 0.101** 0.102*** 0.098** 0.108 0.155 0.104 0.143 0.160
(2.349) (2.392) (2.482) (2.658) (2.579) (0.708) (0.994) (0.619) (0.917) (0.949)

eπi,t 0.505*** 0.268** 0.543*** 0.556*** 0.509*** 0.035 0.051 0.017 0.021 0.053

(4.106529) (2.251) (4.385) (4.501) (4.132) (0.123) (0.181) (0.063) (0.076) (0.189)
Trade Openness -0.004 -0.004 -0.001 -0.005 0.044** 0.047*** 0.033* 0.04**

(-0.954) (-1.160) (-0.374) (-1.282) (2.500) (2.612) (1.737) (2.313)
Terms of Trade 0.012* 0.014* 0.015** 0.015** 0.005 0.005 0.005 0.006

(1.941) (2.418) (2.538) (2.637) (1.353) (1.241) (1.299) (1.296)
M2 Growth -0.003 -0.006 -0.006 -0.009 -0.017 -0.016 -0.016 -0.016

(-0.305) (-0.579) (-0.536) (-0.792) (-0.964) (-0.938) (-0.950) (-0.965)
Bank Deposits (% GDP) 0.005 -0.014

(0.387) (-0.806)
Private Credit (% Total) -0.021* 0.017*

(-1.863) (1.668)
Institutional Quality -0.016*** 0.0003

(-3.004) (0.075)
R2 0.682621 0.678573 0686 0.688 0.691 0.627463 0.636 0.637 0.639 0.636
Adj.R2 0.595863 0.588438 0.597 0.600 0.603 0.480137 0.489 0.488 0.491 0.487
N.obs 737 737 737 737 737 555 555 555 555 555

Values in parenthesis are standard errors. ***, **, * represent statistical significance of 1% , 5% and 10% respectively. Trade is trade
openness, measured as the sum of exports and imports as a share of GDP. The residuals for inflation are eπi,t. An AR(1) term is included to
correct for autocorrelation.
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Table 4: Fixed Effects Analysis: Inflation Volatility

Dependent Variable: Volatility in Inflation
High Dollarized Economies Low Dollarized Economies

Vol.Inf(-1) 0.550*** 0.543*** 0.543*** 0.543*** 0.539*** 0.443** 0.433*** 0.421*** 0.431*** 0.424***
(16.56) (16.27) (16.22) (16.26) (16.03) (9.84) (9.565) (9.22) (9.474) (9.256)

Remittances (% GDP) 0.034*** 0.031*** 0.028** 0.031*** 0.030*** 0.014 0.016 -0.001 0.015 0.002
(3.094) (2.739) (2.401) (2.698) (2.637) (0.595) (0.648) (-0.053) (0.605) (0.104)

eri,t 0.065*** 0.066*** 0.066*** 0.065*** 0.063*** 0.005 0.006 0.004 0.005 0.006

(6.621) (6.695) (6.691) (6.655) (6.236) (0.854) (0.865) (0.672) (0.777) (0.865)
Trade Openness 0.0001 0.00002 0.0002 0.00002 0.005* 0.006** 0.004 0.006**

(0.055) (0.021) (0.171) (0.018) (1.672) (2.009) (1.277) (2.041)
Terms of Trade 0.0001 -0.00001 0.00006 0.00008 0.0003 0.0001 0.0002 -0.00001

(0.038) (-0.031) (0.036) 0.047) (0.444) (0.224) (0.404) (-0.019)
M2 Growth -0.007** -0.007** -0.007** -0.007** -0.002 -0.001 -0.002 -0.001

(-2.198) (-2.173) (-2.176) (-2.245) (-0.671) (-0.617) (-0.662) (-0.568)
Bank Deposits (% GDP) 0.002 -0.004*

(0.553) (-1.691)
Private Credit (% Total) -0.001 0.001

(-0.315) (0.731)
Institutional Quality -0.002 -0.001

(-1.209) (-1.303)
R2 0.664701 0.667 0.667 0.667 0.668 0.705 0.707 0.709 0.708 0.709
Adj.R2 0.573045 0.574 0.574 0.573 0.574 0.588 0.589 0.591 0.588 0.589
N.obs 737 737 737 737 737 555 555 555 555 555

Values in parenthesis are standard errors. ***, **, * represent statistical significance of 1% , 5% and 10% respectively. Trade
is trade openness, measured as the sum of exports and imports as a share of GDP. The residuals for exchange rate volatility are
eri,t.AnAR(1)termisincludedtocorrectforautocorrelation.

4.2 Stabilizing Effect: Countering Changes in Other Flows

Using quarterly data, Table (5) shows the potential stabilizing effect of remittances. In highly dollarized

economies, net capital flows correspond to an increase in exchange rate volatility when the flows are negative,

which indicates a decrease or reversal in flows. The bottom segment of Table (5) calculates the interaction

term for three levels of remittance inflows: 5, 10 and 25 percent of GDP. As the relative size of remittance

inflows increases, exchange rate volatility derived from capital outflows diminishes. The threshold level where

remittances exert a stabilizing effect is approximately 20 percent of GDP.

As an example, consider two identical countries where the only difference is the amount of remittance

inflows. For the country where remittance inflows are only 5 percent of GDP, exchange rate volatility will

increase by approximately 4 basis points in times of capital outflows. In contrast, for the country where

remittances inflows are 10 percent, under the same capital outflows volatility will increase by only 3 basis

points. Beyond the threshold, remittances counteract the impact of the outflow and diminish exchange rate

volatility. This in turn provides a stabilizing effect within the dollarized economy.

Times of net capital outflows result in a shortage in available foreign currency within an economy. Remit-

tances mitigate the shortage by providing a stable source of foreign currency. They counteract the depreciation

pressure and volatility in exchange rates, thereby playing a stabilizing role in periods of capital outflows. For

dollarized economies with sizable remittance inflows, central banks need to consider the direct and indirect

effects of these inflows when determining intervention into currency markets. Excluding remittances from

policy decisions may result in overshooting policy goals related to stabilization.
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Table 5: Stabilizing Effect of Remittances on Real Exchange Rate Volatility

Dependent Variable: Volatility in Real Effective Exchange Rates
High Dollarized Economies Low Dollarized Economies

Vol.RER(-1) 0.329*** 0.332*** 0.324*** 0.225*** 0.208*** 0.198***
(7.911) (7.968) (7.814) (3.703) (3.401) (3.11)

Remittances (% GDP) 0.00003 -0.011 -0.005 -0.025 -0.012 -0.011
(0.001) (-0.343) (-0.156) (-0.726) (-0.329) (-0.301)

Net Capital Flows (% GDP) -0.055** -0.059*** -0.052** 0.002 0.002 0.005
(-2.538) (-2.711) (-2.356) (0.053) (0.053) (0.122)

Remit*NetFlows 0.296* 0.296* 0.247 0.071 -0.087 -0.095
(1.709) (1.694) (1.406) (0.080) (-0.096) (-0.104)

Trade Openness 0.004 0.005 0.044** 0.045**
(0.975) (1.045) (2.399) (2.412)

Terms of Trade -0.008 -0.007 0.002 0.003
(-1.222) (-1.130) (0.352) (0.425)

eπi,t 0.149*** 0.092

(3.687) (0.652)
R2 0.412 0.415 0.431 0.401 0.418 0.419
Adj.R2 0.308 0.308 0.324 0.202 0.219 0.217
Nobs 545 545 538 310 310 310

Calculated Marginal Effects with Net Outflows:
−[Bnetflows + Binteraction ∗ (Remit)]

Low Remit (% GDP) 0.04 0.04 0.04
Mid Remit (% GDP) 0.03 0.03 0.03
High Remit (% GDP) -0.02 -0.02 -0.01
Breakpoint 0.19 0.20 0.22

The negative sign in front of the interaction calculation accounts for the effect in times of net capital
outflows. Values in parenthesis are standard errors. ***, **, * represent statistical significance of 1%
, 5% and 10% respectively. Net Capital Flows represents the net inflows as a share of GDP, excluding
remittances. For remittance inflows, the levels are 5% , 10% , and 25 % of GDP for low, mid and high
respectively. The residuals for inflation volatility are eπi,t. An AR(1) term is included to correct for
autocorrelation.
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4.3 Development Conditions, Remittances and Volatility Measures

Institutional quality, financial depth, and trade openness interact with remittances to alter their impact on

volatility. Tables (6) through (8) present the three part analysis for each development condition. In each

case, the results for the linear, non-linear quadratic, and exogenously set cut-off interaction terms present

the dynamics between the levels of development and remittance inflows in both high and low dollarized

economies.

Institutional Quality

The interaction between institutional quality and remittance inflows is summarized in Table (6). The linear

analysis indicates that with improvements in institutional quality, the marginal effects of remittances on

exchange rate volatility are stronger. The exogenous cut off is also significant, meaning that institutional

quality continues to exert an influence on the marginal effects of remittances beyond the median value. The

linear and median cut-off effects hold up only to a threshold level of development.

For a given amount of remittance inflows, improvements in institutional quality will correspond to lower

volatility in exchange rates when institutions are very poor or marginally good. A graphical representation

of how institutional quality influences the change in volatility coming from remittance inflows is captured in

Figure (1). Economies in the intermediate stage of institutional development will experience an increase in

volatility derived from greater remittance inflows. This result follows the discussion presented in Aghion et

al. (2004), who argue that countries in intermediate levels of development may actually be the most unstable.

Trade Openness

Trade openness, like institutional quality, decreases volatility in exchange rates directly and alters the marginal

effects of remittances. In Table (7), the linear, non-linear and median cut-off interaction terms all indicate

openness to trade mitigates the volatility derived from remittance inflows. The threshold level of trade

openness in highly dollarized economies is 36 percent. Before reaching the threshold, greater trade integration

corresponds to lower volatility from remittance inflows. Beyond this level, remittances have virtually no

impact on exchange rate volatility. This effect can be seen graphically in Figure (1).

In low dollarized economies, trade openness is equally significant in the linear analysis, but not in the

median cut-off and non-linear quadratic relationship. The results imply that trade integration is important

in the relationship between foreign currency inflows and volatility in low dollarized economies. The strength

of the influence on volatility does not vary depending on the level of openness.

As mentioned previously, trade openness diminishes the economic costs related to exchange rate fluctu-

ations in dollarized economies. Hau (2000) argues that real exchange rate volatility is structurally linked

to openness. Recall that trade integration is an important component in mitigating the downside of global

financial integration, as found by Kose et al. (2009). From the results in Table (7), it is clear that the benefits

of trade openness on stabilizing volatility in exchange rates is not limited to just dollarized economies.

Financial System Development

Table (8) uses two measures of financial development, financial depth (Depositsi,t) and financial access

(Crediti,t). In highly dollarized economies, greater financial depth allows remitted funds denominated in

either foreign or local currency to enter into the financial system, which may alter the currency mismatch

risk on the bank balance sheet. Low levels of financial development exacerbate the risks related to large

fluctuations in foreign currency inflows.
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Table 6: Threshold Analysis of Institutional Quality

Dependent Variable: Volatility in Real Effective Exchange Rates
High Dollarized Low Dollarized

Vol.RER(-1) 0.552*** 0.538*** 0.547*** 0.517*** 0.522*** 0.479***
(15.32) (14.95) (15.17) (12.01) (12.20) (11.01)

Remittances (% GDP) -1.391* 0.036 -17.82* -1.84** 0.216 9.229***
(-1.964) (0.869) (-1.837) (-2.146) (1.276) 2.834955

Institutional Quality -0.015*** -0.015*** -0.034 0.004 0.0006 0.075**
(-2.856) (-2.796) (-0.355) (0.794) (0.129) (2.066)

Inst2 0.0045 -0.016*
(0.202) (-1.949)

Remit*Inst 0.729** 16.45* 1.248** -12.02***
(2.111) (1.775) (2.376) (-3.181)

Remit*Inst(High) 0.288*** 0.756**
(3.605) (2.361)

Remit ∗ Inst2 -3.748* 3.910***
(-1.697) (3.590)

eπi,t 0.452*** 0.407*** 0.443*** -0.046 -0.068 -0.090

(3.617) (3.266) (3.514) (-0.165) (-0.239) (-0.322)
Terms of Trade 0.016*** 0.016*** 0.016*** 0.008* 0.003 0.004

(2.753) (2.792) (2.729) (1.881) (0.782) (0.969)
Trade Openness -0.005 -0.004 -0.006 0.037* 0.047** 0.031

(-1.321) (-1.048) (-1.427) (1.957) (2.521) (1.568)
R2 0.693 0.697 0.694 0.641 0.641 0.653
Adj.R2 0.606 0.612 0.607 0.493 0.493 0.509
N.obs 737 737 737 555 555 555

Change in volatility derived from remittances under varying levels of development
Bremit + Binteraction ∗Dev.Level

Low Development -0.66 0.32 -5.12
Mid Development 0.07 0.61 -8.87
High Development 1.53 1.19 -16.36

The levels of development for calculation are 1, 2, and 4 and correspond to the traditional index values of
-1.5, -0.5, and 1,5. Values in parenthesis are standard errors. ***, **, * represent statistical significance
of 1% , 5% and 10% respectively. The residuals for inflation volatility are eπi,t. An AR(1) term is included
to correct for autocorrelation.
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Table 7: Threshold Analysis of Trade Openness

Dependent Variable: Volatility in Real Effective Exchange Rates
High Dollarized Low Dollarized

VolREER(-1) 0.574*** 0.574*** 0.566*** 0.529*** 0.534*** 0.509***
(16.20) (16.17) (15.94) (12.44) (12.55) (11.94)

Remittances (% GDP) 0.258*** 0.150*** 1.074*** 1.729* 0.572 0.311
(2.954) (3.268) (3.165) (1.903) (1.121) (0.131)

Trade Openness -0.0045 -0.004 -0.013 0.042** 0.044** 0.263***
(-1.073) (-0.978) (-0.693) (2.411) (2.469) (3.781)

Trade2 0.005 -0.345***
(0.460) (-3.275)

Remit*Trade -0.297* -3.115*** -4.856* 3.117
(-1.886) (-2.721) (-1.755) (0.227)

Remit*Trade(High) -0.101 -1.320
(-1.580) (-0.852)

Remit ∗ Trade2 2.115*** -11.261
(2.482) (-0.557)

eπi,t 0.532*** 0.535*** 0.503*** 0.033 0.043 -0.246

(4.322) (4.351) (4.091) (0.121) (0.156) (-0.875)
Terms of Trade 0.013** 0.013** 0.015*** 0.007* 0.0061 0.002

(2.258) (2.319) (2.605) (1.715) (1.408) (0.602)
R2 0.687 0.687 0.691 0.638 0.636 0.648
Adj.R2 0.601 0.599 0.603 0.491 0.488 0.503
N.obs 737 737 737 555 555 555

Change in volatility derived from remittances under varying levels of development
Bremit + Binteraction ∗Dev.Level

Low Development 0.20 0.13 0.87
Mid Development 0.11 0.10 0.57
High Development 0.02 0.07 0.27

The levels of development for calculation are 20% , 50% , and 80% respectively. Values in parenthesis are
standard errors. ***, **, * represent statistical significance of 1% , 5% and 10% respectively. The residuals
for inflation volatility are eπi,t. An AR(1) term is included to correct for autocorrelation.
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Improvements in financial depth correspond to lower exchange rate volatility derived from remittances,

which can be seen in the linear interaction term and the median cut-off term. At the bottom of Table (8),

financial depth takes on three values: 20, 50 and 80 percent. Calculating the interaction relationship indicates

that as financial depth increases, volatility in exchange rates derived from remittance inflows diminishes.

Once again, as an example, consider two identical economies where the only difference is the level of

financial depth. In the economy where bank deposits are only 20 percent of GDP, an increase in remittance

flows will increase exchange rate volatility by 18 basis points. In contrast, in an economy where financial

depth is 80 percent, an increase in remittance flows will correspond to lower exchange rate volatility by

29 basis points. The threshold level of bank deposits as a share of GDP is 43 percent in highly dollarized

economies. Beyond the threshold, increases in remittance inflows correspond to less exchange rate volatility.

Financial access directly influences exchange rate volatility in both high and low dollarized economies, as

seen in Table (3). The interaction term is significant and positive in Table (8), but financial access does not

alter the marginal effects of remittances. The coefficient for remittances is not significantly different from

zero in both groups. At the bottom of Table (8), it is evident from the illustration of the interaction between

remittances and levels of financial access that improvements do not have a significant impact on changes in

volatility derived from remittance inflows. It is important to note that when there are restrictions on foreign

currency denominated loans but not on foreign currency deposits, inflows exacerbate the risk and contribute

to greater exchange rate volatility.

Figure (1) illustrates the change in exchange rate volatility derived from remittance inflows in highly

dollarized economies at different levels of development. As can be seen, institutional quality, trade openness

and financial depth are able to mitigate the increase in exchange rate volatility caused by greater inflows of

foreign currency from remittances. Identifying which of development conditions have the greatest impact on

mitigating the volatility effects of remittances will aid policymakers to take full advantage of remittances,

greater capital flows and global integration.

5 Conclusions

In this paper, I answer two important questions for emerging markets and developing economies with high

levels of dollarization. First, by providing a stable source of foreign currency, remittances are able to mitigate

the effects of capital outflows on exchange rate volatility. Stops or reversals in capital flows cause depreciation

pressure, volatility and risk of crises. Remittance flows do not respond to the same incentives and conditions

as foreign investment flows. Conditions that may cause net outflows of capital may not affect the inflow

of remittances. By maintaining a steady flow of foreign currency into the dollarized economy, remittances

stabilize exchange rate volatility under conditions when other sources are diminishing.

Second, the impact of remittance inflows on volatility is subject to the level of dollarization and devel-

opment within an economy. Partially dollarized economies experience greater exchange rate and inflation

volatility derived from inflows of remitted funds. When partial dollarization is prevalent, macroeconomic

variables may be more sensitive to changes in foreign currency inflows, resulting in heightened volatility. The

properties exerted by remittances are mitigated by meeting threshold levels of development, which dampen

exchange rate volatility. With improvements in development, the economy is better equipped to deal with

changing flows of foreign currency and the financial system is able to deal with currency mismatch risk more

effectively.

Exchange rate volatility is a concern for many emerging markets and developing economies. Excessive

volatility causes uncertainty that may drive risk-averse economic agents to curb investment spending and

trade. This may lead to low growth and potential economic or financial crises. Highly dollarized economies
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Table 8: Threshold Analysis of Financial Development

Dependent Variable: Volatility in Real Effective Exchange Rates
Financial Depth (Bank Deposits % GDP)

High Dollarized Low Dollarized

Vol.RER(-1) 0.568*** 0.571*** 0.557*** 0.536*** 0.534*** 0.526***
(15.96) (16.02) (15.48) (12.63) (12.58) (12.31)

Remittances (% GDP) 0.341*** 0.147*** 0.729** 0.305 0.242 -0.780
(3.151) (3.108) (2.419) (0.642) (1.051) (-0.524)

Bank Deposits (% GDP) 0.001 0.003 0.075 -0.015 -0.013 0.069
(0.103) (0.229) (1.404) (-0.848) (-0.769) (1.171)

Deposits2 -0.108 -0.114
(-1.453) (-1.502)

Remit*Deposits -0.794** -3.720* -0.829 10.70
(-2.363) (-1.960) (-0.449) (0.805)

Remit*Deposits(High) -0.122** -0.854
(-1.792) (-0.870)

Remit ∗Deposits2 4.901* -25.03
(1.701) (-0.916)

eπi,t 0.533*** 0.536*** 0.567*** 0.018 0.029 0.051

(4.341) (4.355) (4.571) (0.066) (0.104) (0.179)
Terms of Trade 0.012** 0.013** 0.013** 0.005 0.007 0.006

(1.985) (2.219) (2.187) (1.226) (1.428) (1.081)
Trade Openness -0.003 -0.004 -0.003 0.049*** 0.048*** 0.040**

(-0.735) (-1.041) (-0.892) (2.702) (2.636) (2.074)
R2 0.689 0.687 0.692 0.636 0.637 0.639
Adj.R2 0.601 0.599 0.604 0.487 0.488 0.489
N.obs 737 737 737 555 555 555

Bremit + Binteraction ∗Dev.Level
Low Development 0.18 0.12 0.97
Mid Development -0.06 0.09 1.32
High Development -0.29 0.05 1.67

Financial Access (Private Credit % Total Credit)
High Dollarized Low Dollarized

Vol.RER(-1) 0.565*** 0.568*** 0.565*** 0.528*** 0.527*** 0.524***
(15.81) (15.92) (15.75) (12.34) (12.31) (12.21)

Remittances (% GDP) -0.537 0.062 1.807 -0.599 0.182 10.51
(-1.421) (1.254) (0.288) (-0.342) (0.762) (0.868)

Private Credit (% Total) -0.021** -0.023** 0.030 0.017* 0.017* 0.002
(-1.972) (-2.067) (0.143) (1.704) (1.653) (0.039)

PrivateCredit2 -0.031 0.010
(-0.251) (0.261)

Remit*Credit 0.715* -4.668 0.876 -26.91
(1.706) (-0.325) (0.425) (-0.896)

Remit*Credit(High) 0.087 -0.068
(1.350) (-0.203)

Remit ∗ Credit2 3.064 17.26
(0.375) (0.928)

eπi,t 0.538*** 0.538*** 0.537** 0.021 0.027 -0.017

(4.365) (4.364) (4.346) (0.075) (0.096) (-0.062)
Terms of Trade 0.013** 0.013** 0.013** 0.004 0.005 0.005

(2.216) (2.211) (2.136) (1.004) (1.222) (1.212)
Trade Openness -0.0003 -0.0002 0.0002 0.034* 0.034* 0.035*

(-0.070) (-0.048) (0.053) (1.780) (1.815) (1.783)
R2 0.689 0.688 0.689 0.638 0.638 0.639
Adj.R2 0.602 0.601 0.600 0.491 0.490 0.489
N.obs 737 737 737 555 555 555

The levels of development for calculation are 20% , 50% , and 80% respectively. Values in parenthesis
are standard errors. ***, **, * represent statistical significance of 1% , 5% and 10% respectively. An
AR(1) term is included to correct for autocorrelation.
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Figure 1: Development Thresholds in Highly Dollarized Economies

The figure illustrates the change in the marginal effects of remittances as each development condition improves. The bands illustrate
the 95 percent confidence intervals.
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are susceptible to drastic exchange rate movements due to the inherent balance sheet risks derived from the

use of both foreign and local currency. The high exchange rate pass-through in these economies also implies

that volatility in exchange rates may not be completed divorced from inflation volatility. Understanding

how foreign currency inflows, including remittances, influence volatility measures is critical to mitigate the

negative effects of excessive volatility.

For highly dollarized economies with significant and consistent inflows of remittances, central bank policies

that concern volatility in exchange rates will need to take into consideration how remittances impact currency

markets and inflation. Excluding remittances as a consideration in setting policy and inflation targets may

result in overshooting stabilization goals. Foreign investors, banks and local businesses also need to account

for the role of remittances in small dollarized economies, since hedging positions and profitability may be

affected by exchange rate movements derived from these flows. Remittances are an increasingly important

resource for developing economies. Understanding the impact these flows exert on the domestic economy

and its ability to respond to external shocks that cause exchange rate and inflation volatility is vital to the

decisions of central bankers and businesses alike.
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6 Appendix

Graphical Representation of Data
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Figure 2: Total Resource Inflows 2000-2012 - Part 1
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Figure 3: Total Resource Inflows 2000-2012 - Part 2
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Figure 4: Volatility in Real Effective Exchange Rates and Inflation - Part 1
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Figure 5: Volatility in Real Effective Exchange Rates and Inflation - Part 2
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Figure 6: World Bank Governance Indicators
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Figure 7: World Bank Governance Indicators (Extended)
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Granger Causality Testing

Table 9: Granger Causality Testing

Granger Causality in Remittances and Volatility Measures
High Dollarized Economies Low Dollarized Economies

F-Stat P-Value F-Stat P-Value

Vol. Inflation does not Granger Cause Vol. RER 9.98 0.00 3.67 0.02
Vol. RER does not Granger Cause Vol. Inflation 61.83 0.00 0.62 0.53

Remittances (% GDP) does not Granger Cause Vol.RER 1.50 0.22 0.42 0.66
Vol.RER does not Granger Cause Remittances(% GDP) 0.43 0.63 1.24 0.29

Remittances(% Tot. Inflows) does not Granger Cause Vol. RER 5.81 0.00 5.11 0.00
Vol. RER does not Granger Cause Remittances(% Tot. Inflows) 2.16 0.12 3.36 0.03

Remittances(% GDP) does not Granger Cause Vol. Inflation 4.01 0.02 2.04 0.13
Vol. Inflation does not Granger Cause Remittances(% GDP) 2.25 0.11 0.58 0.55

Remittances(% Tot. Inflows) does not Granger Cause Vol. Inflation 2.21 0.11 19.59 0.00
Vol. Inflation does not Granger Cause Remittances(% Tot. Inflows) 0.59 0.55 3.51 0.03

Granger Causality testing shows that there is some causality running in both directions from volatility in exchange rates and inflation in high
dollarized economies. On the other hand, only volatility in inflation granger causes volatility in real effective exchange rates in low dollarized
economies.
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