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Abstract

This study aims to empirically investigate the determinants of dollarization in Sierra. It uses quarterly data from
1992Q1 to 2017Q4 and autoregressive distributed lag Bound Testing technique. Both the long and short run results
revealed that inflation, exchange rate depreciation, financial deepening and war dummy were the main determinants of
dollarization in Sierra Leone during the study period. The error correction term depicts that 53 percent of any
disequilibrium in dollarization will be corrected within a year. A key policy recommendation is that policy makers
should implement prudent policies that will ensure broader macroeconomic stability (including price stability and
exchange rate stability) as a recipe for de-dollarization in Sierra Leone.
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1. Background

Since the early 1990s, the concept of dollarization has been an important issue, especially in emerging market
economies (Agénor & Khan 1996; Yinusa & Akinlo, 2008). The literature suggests that, persistent exchange rate
volatility and rising inflation forced many developing countries into partial replacement of their domestic currencies
with foreign currency. Deposit dollarization, defined broadly as the act of switching from holding domestic currency
into holding foreign currencies by rational economic agents in bank accounts domiciled in domestic banks. The
literature has identified three main types of dollarization: monetary dollarization or currency substitution — this involves
the substitution of domestic currency with foreign currency; financial dollarization or asset dollarization — this involves
holding of foreign currency assets and liabilities by the public; and real dollarization — this involves indexation of
wages and real estate in foreign currency.

The empirical literature recognized various reasons why policy makers are worried about increased dollarization of an
economy. Studies have shown that dollarization will affect an economy in several ways including among others the
following: (i) reduce the yield of the “inflation tax” and results in higher and more volatile inflation,; (ii) monetary
policy becomes ineffective, since it reduce the monetary authorities’ control over domestic liquidity and rendering
money demand less stable; (iii) affects the choice of exchange rate regime; and (iv) opportunities for seigniorage is
reduced.

In Sierra Leone, the initiatives of policy makers and government have centred on creating a stable macroeconomic
environment to boost growth and development. Following the end of the civil conflict, the government implemented
prudent policies aimed at boosting economic growth and maintaining broader macroeconomic stability. However,
notwithstanding government’s effort to achieve macroeconomic stability, the Sierra Leone economy is epitomized by
high inflation, persistent exchange rate volatility, surge in budget deficits, chronic balance of payment deficit, high
public debt and debt servicing. Though US dollar is not officially a legal tender in Sierra Leone, yet it is widely used by
both government and the private sector for business transactions, including payment for goods and services and
settlement of debt. Most transactions are quoted in US dollars, and the black market for US dollar transaction is wide
spread with little government control. The issue of dollarization in Sierra Leone stems from an endemic political
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instability and economic imbalances. The policy syndromes that necessitates dollarization in Sierra Leone includes;
shallow financial system and limited financial deepening, political instability and civil unrest, high inflation, weak
governance and inadequate institutional capacity, high budget deficit and public debt, poor infrastructure development,
low development of the private sector, high cost of doing business, large informal sector, weak export base, and heavy
reliance on import, which is reflected in high demand for foreign currency.

The concept of dollarization in Sierra Leone gained momentum in the early 1990s due to the dollarization of diamond
transaction. In 1991, Sierra Leone issued the Public Notice No.8 granting permission for Diamond Exporters to
officially use the US dollar to finance their diamond operations and to open customer foreign currency accounts at a
commercial bank in Sierra Leone. As a result, Sierra Leone introduced a Customer Foreign Currency (CFC) accounts in
1992, that permits individuals and companies to operate Foreign Currency Accounts at commercial banks in Sierra
Leone. Foreign currency accounts were to be used for the purpose of making payments abroad and in accordance with
the regulations governing payments abroad for goods and services. Following the introduction of CFC in 1992 and the
commencement of large scale mining activities by Sierra Rutile, the value of foreign currency account balances
increased significantly due to the fact that, foreign currency held outside the official sector were deposited within the
banking system, and exporters were given the opportunity to have free access to their funds for the payment of goods
and services abroad. The foreign exchange market has three formal players; commercial banks, foreign exchange
bureaus and the Central Bank of Sierra Leone. The Central Bank’s intervention is to complement monetary policy
operations, through weekly foreign exchange auction, albeit small. Sierra Leone currently operates a market determined
exchange rate.

Analysis of the percentage distribution of foreign currency account balances by sectors is shown in Figure 1. The
analysis shows that of the total foreign currency deposits held within the six largest commercial banks in Sierra Leone,
government projects account balances represent the largest share of 39.6 percent. Foreign currency deposit by mining
companies accounts for 16.9 percent, small and medium enterprises 14.7 percent, individual account holders represent
12.0 percent, development partners account balances represent 10.3 percent. Furthermore, Ministries, Department and
Agencies (MDAS) account balances represent 3.1 percent, petroleum companies account for 0.2 percent of total foreign
currency deposit, telecom companies account balances represent 0.1 percent, whilst airlines/Sea transport operators
account balances represent 3.1 percent of total foreign currency deposit.
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Figure 1. Foreign Currency balances by sector

Source: Authors compilation

Deposit dollarization as a percent of total deposit has been on the increase since the introduction of the customer foreign
currency account in the early 1990s. As evident from Figure 2, deposit dollarization as a percent of total deposit
increased to 43 percent in 2007 from 37 percent in 2002, but decline in 2008. The high level of dollarization in 2006
and 2007 was partly due to macroeconomic imbalances (including high inflation, exchange rate depreciation, low
export earnings and high public debt) and political instability following the conduct of presidential elections in 2007.
However, the decline in deposit dollarization in 2008 could partly be explained by the slowdown in economic activity
including low GDP growth, low FDI inflows, drop in tourism, and low export earnings during the global financial crisis.
Deposit dollarization as a percent of total deposit averaged 40 percent during the period under review. It is evident from
the analysis that dollarization remains a key challenge in Sierra Leone and the key drivers of dollarization requires
adequate attention.
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Figure 2. Deposit Dollarization in Sierra Leone
Source: Authors compilation

Despite recent development of banking activities, Sierra Leone’s financial sector remains small, comprising 14
commercial banks offering a limited range of financial instruments. The financial system is shallow and provides
limited opportunities for saving in local currency. Furthermore, the economy is characterized by limited monetization,
less diversified export sector, low savings rate, heavy reliant on imports, persistent exchange rate volatility and episodes
of high inflationary pressure. As a result, people prefer holding their assets in foreign currencies, whilst the country also
experience high capital outflow as investors hedge against exchange rate risk. In a press release (Bank of Sierra Leone
press release on the 15" September, 2019), the Governor urged the private sector to conduct all domestic transactions in
local currency — the leone. He requested all hotels and airline operators to transact in the local currency and also asked
landlords to lease their premises in local currency as against foreign currency. The aim of such a policy is to mitigate the
persistent depreciation and discourage dollarization.

Sierra Leone is a member of the West African Monetary Zone (WAMZ) programme, whose objective is to form a
monetary union that is akin to the European Monetary Union. One of the requirements for the establishment of the
WAMZ monetary union is the achievement of the exchange rate stability criterion by all its members — i.e. countries are
required to maintain the WAMZ exchange rate mechanism (ERM) central parity ratei and fluctuate within a band of +15
percent. Satisfying this criterion remains a challenge for the country, as the rate of deprecation has always been above
the +15 percent threshold. The high depreciation continues to trigger a situation where people prefer holding their
wealth in foreign denominated assets, there by intensifying dollarization in Sierra Leone.

The aim of this paper is to empirically investigates the determinants of dollarization in Sierra Leone, a small open
economy in fragility. This study contributes to the existing literature in the following ways: Firstly, despite the abundant
literature, the researchers are not aware of any country-specific empirical research work that has been done for Sierra
Leone. This study remains the first country-specific research work that seeks to identify the drivers of dollarization in
Sierra Leone. Furthermore, this study utilizes the autoregressive distributed lag modelling technique to establish key
determinants of dollarization. The rest of the paper is organized as follows: Section 2 provides the literature review,
which includes the theoretical and empirical. Section 3 focuses on the methodology. Section 4 presents the empirical
analysis, and section 5 provides the conclusion and policy recommendations.

2. Literature Review

The theoretical literature on dollarization has identified four models including; currency substitution theory, portfolio
theory, market failure theory, and the institutional theory. The main thrust of the currency substitution theory is that,
increase in prices and depreciation of the exchange rate will reduce the real value of financial assets. As such economic
agent will prefer holding assets in foreign currency. The theory requires economic agents to hedge against the risks
associated with the erosion of purchasing power occasioned by the weakening macroeconomic fundamentals. For
instance, an increase in inflation or depreciation of the domestic currency will reduce the purchasing power of the local
currency. As a result, economic agents will substitute local currency in favour of the foreign currency. Thus,
prevalence of macroeconomic instability in an economy will intensify dollarization and encourage capital flight. The
institutional view highlights how the commitment of policymakers to build stable exchange rates creates dollarization.
In their quest to maintain a stable exchange rate, policy makers places more premium in building their credibility on a
stable exchange rate without taking into consideration the establishment of strong institutional framework to boost
confidence in domestic currency holding. Weak institutional framework increases dollarization and the costs associated
with exchange rate depreciation (De Nicolo, et al., 2005). The theory suggests that the quality of institutions might
enhance or dampen factors that drives dollarization.
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The portfolio view explains dollarization as the optimal portfolio choice for a given distribution of real returns in each
currency (Ize & Levy Yeyati, 2003). The approach suggests that, if the returns on foreign currency deposit is higher than
local currency deposit, then deposit dollarization will be higher. The theory assumes the validity of the uncovered
interest rate parity, such that an increase in the variance of domestic inflation relative to the variance of real currency
depreciation induces dollarization as the domestic currency becomes unattractive. This theory asserts that risk-averse
resident investors seek to optimize the gains in the determination of asset portfolio. Thus, while the real return on assets
denominated in local currency is influenced by variations in inflation, the real return on asset denominated in foreign
currency is determined by fluctuations in real exchange rate. Advocates of market failure view considers dollarization as
a consequences of market imperfections. This theory asserts that, dollarization exists due to the presence of market
imperfections and externalities, and the lack of adequate regulatory framework. According to this theory, market failure
arises as a result of restrictions in the use of foreign currencies, due to limited current account openness and weak
financial sector. The existence of these factors may affect the dynamics of dollarization. The market failure theory
postulates the relationship between dollarization and the extent to which economic agents have access to foreign
currency for financial intermediation. It asserts that financial dollarization increases when agents can easily access
foreign currency denominated credit facilities without regard for the risks emanating from currency depreciation.

The empirical literature on dollarization has produced mixed results. Some studies noted that inflation, exchange rate
depreciation, low export are the key determinants of dollarization. Other researchers find political instability, interest
rate and market developments as the major determinants of dollarization. Kessy (2011) investigates the determinants of
financial dollarization in Tanzania using an error-correction framework. The results establish an inverse relationship
between dollarization and inflation. Using Turkish data for the period 1986:1 to 1999:12, Civcir (2003) explains
dollarization with an extended portfolio model. The results show that interest rate differential and expected exchange
rates are the drivers of dollarization. In a related study, Metin-Ozcan & Us (2007) investigates the determinants of
dollarization in Turkey. Using a VAR model, the findings reveal that exchange rate depreciation and inflation are the
main cause of dollarization.

Mecagni et al. (2015) investigates the determinant of dollarization and de-dollarization using panel data for selected
SSA countries. They utilize both loan and deposit dollarization as dependent variables. The results indicate that inflation
and exchange rate depreciation are the main determinants of dollarization. Similarly, Corrales et al. (2016) estimate the
determinants of dollarization for 60 SSA countries. Their findings show that inflation and market development features
are the determinants of dollarization. Raheem & Asongu (2016) investigates the determinants of dollarization for 26
SSA countries. Using a Tobit regression model, the findings suggest that dollarization is largely driven by inflation,
trade openness, and financial integration. In a related study, Yinusa (2009) examines the drivers of dollarization for 18
SSA countries, within the standard money demand model. The results reveal that inflation and exchange rate are the
main drivers of dollarization.

Neanidis & Savva (2009) examines the determinant of financial dollarization using an unbalanced panel for 11
transition economies, from 1993:2 to 2006:12. The findings show that dollarization is largely influenced by exchange
rate, international financial integration, and institutional quality. Elkhafif (2003) examines the dynamic of the currency
substitution in Egypt and South Africa within an error-correction model. The results indicate that exchange rate is a key
determinant of dollarization.

The empirical literature is inconclusive in determining the drivers of dollarization. Few research works identify inflation,
exchange rate depreciation and trade openness as the key determinants of dollarization. Others suggest political
instability, market developments, per capita GDP as the major determinants of dollarization. Thus, a study that seeks to
identify the major determinants of dollarization in Sierra Leone will provide a framework that will highlight the key
drivers of dollarization in a fragile economy. It will also guide the monetary authorities on the design of an appropriate
exchange rate policy, and measure for de-dollarization.

3. Methodology

To better identify the drivers of dollarization in Sierra Leone, we utilizes the autoregressive distributed lag (ARDL)
model developed by Pesaran & Shin (1998). The choice of the ARDL model is that it is applicable regardless of the
order of integration of the variables. It can be used for 1(0) or 1(1) variables, or a mixture of both. Furthermore, the
ARDL is applicable for estimating both the long and short run simultaneously.

The model developed in this research work is derived from existing theoretical and empirical foundation. It is also
based on the structure of the Sierra Leone economy. The model builds on existing model developed by De Nicolo et al.
(2005) and Kokenyne et al. (2010). This study specified the following model:

InDD, = By + Bylncpi, + B2InER, + f3lnFing + ByInY, + BsinFDI, + ADum + p, (1)
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Where InDD is log of deposit dollarization (i.e. foreign currency deposit as a share of total deposit); INCPI represent
inflation, InER is nominal effective exchange rate; InFin is financial indicator (representing financial deepening.
Defined as the ratio of money supply to GDP); InY is log of GDP per capita, and InFDI is ratio of foreign currency
inflow to GDP, (proxy by FDI/GDP) and Dum is the war dummy- which range between zero and 1, i.e. 1 for war period
and zero for peace. Independent variables are all lagged to account for possible delayed effects. B, represent intercept, f;
represent parameter estimates, A is dummy coefficient, y is error term, and t represent time.

To enable us establish whether the variables are cointegrated, we specified an unrestricted ARDL model of dollarization
and its determinants as follows;
AlnDD; = B, + Zle Bidlncpis_q + Yi-1 BoAINER,_{ + X7, Bsdinfin,_, + Y}, BuAlnY,_4 + X7, Bs AINFDI,_, +
a,InDD,_; + aylncpi,_; + azlnER,_; + aylnFin,_; + asinY,_; + agInFDI._; + ADum + i, (2
The A represent first difference, p, r & s are the optimal lag length, p & o are parameter estimates. To test for
co-integration, we proceed by computing the F-statistic from equation (2). The literature suggests that, the null
hypothesis assume there is no co-integration, hence we restrict the lagged values of all the variables in levels to zero
(i.e. ap=0o=3= 04= 5= 00g=0), and the alternative hypothesis that they are not equal to zero (o.1# o ,# 057 04# O£ O
620). The literature generates two sets of critical values —i.e. (1) series, which is the upper bound critical values and
1(0) series, the lower bound critical values. If the computed F-statistic is greater than upper bound values, we conclude

there is cointegration. Also, if the computed F-statistic is below the lower critical value, we conclude there is no
cointegration.

If the result confirmed the existence of cointegration, we proceed to estimate a restricted ARDL error correction model
representation of equation 2, as follows:

AlnDD, = By + 25;1 BiAlnepi;_; + Xi—q B2AIMER,_; + Xi_; B3 AlnFing_; + Yi; foAInY,_; + X7, BsAInFDI,_; +
ADum + 6ECT,_1 + y; 3)
Where B;’s are short run coefficients, § represent the speed of adjustment.

The error correction term (ECT,,) is specified as:

ECT, =
LnDD, — Bo = X7_, BrAlncpie_; — Xi-y B AINER_; — ¥i_; s AlnFin,_; — Yi, ByAlnY,_; — X¥_, BsAInFDI,_; —
ADum (@)
The study used the cumulative sum of recursive residuals (CUSUM) and cumulative sum of squares of recursive
residuals (CUSUMSQ) to test for the stability of the model. If CUSUM and CUSUMSQ lies within the acceptable
confidence interval, we conclude that the regression model is stable. The R-square and adjusted R-square tests are used
to test to what extend the independent variables will help to explain variation in the dependent variable. Quarterly data

from 1992Q1 to 2017Q4, obtained from Bank of Sierra Leone data base and International Financial Statistics Yearbook
were used in the study.

4. Presentation and Discussion of Results
4.1 Unit Root Test

The study carried out the unit root test to ascertain the stationarity of the variables. The Augmented Dickey Fuller (ADF)
and Philips Perron (PP) tests were used. The results indicate that all the variables in levels were non-stationary.
However, all the variables in their first differenced were stationary, suggesting that all the variables are 1(1) series.

Table 1. Stationarity test results

Variables | Augmented Dickey-Fuller | Philips-Perron Order of Integration
Level First Difference | Level First Difference

DD -2.4977 | -8.8105 -2.4510 | -8.9582 1(1)

CPI -2.2928 | -5.6516 -2.0727 | -3.7706 1(1)

FDI -2.0335 | -7.8108 -2.1162 | -7.8108 1(1)

FIN -2.4501 | -8.2243 -2.324 | -8.0241 1(1)

GDP -1.9501 | -8.3407 -1.9539 | -8.3407 1(1)

ER -2.1545 | -8.6782 -2.1776 | -8.6782 1(1)

Critical Values: 1% = -3.54, 5% = -2.90

Source: Authors computation using Eviews 10.
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4.2 ARDL Bound Test Results for Cointegration

Haven established the order of integration of the variables, we conduct cointegration test. The null hypothesis (Hg)
assumes no cointegration, whilst the alternative hypothesis (H;) assumes there is cointegration. The rule of thumb is that,
if the F-statistic is greater than both 1% and 5% upper bounds, then we conclude by rejecting the null hypothesis. The
result of the cointegration test in Table 2, indicates that the F-statistics value of 6.65 is greater than 4.68 and 3.79, at the
1% and 5%, respectively. We therefore conclude there is cointegration.

Table 2. Bound test result cointegration result

Test statistic Value Significance 1 (0) 1(1)
Asymptotic: n=1000

F-Stat 6.6543 10% 2.26 3.35

K 6 5% 2.62 3.79

2.5% 2.96 4.18

1% 3.41 4.68

Source: Authors computation using Eviews 10

4.3 Long Run Analysis

Given that the variables are cointegrated, we proceed to estimate the long run model. The result is presented in Table 3.
The result shows that an increase in inflation by one percentage point, will increase level of dollarization by 0.2
percent. This result bodes well for the Sierra Leone economy characterized by inflationary episodes, as inflation rate
remains in double digit. Similar result was obtained by Yinusa (2009). Intuitively, inflation reduces the value of the
domestic currency, which therefore urge people to hold more of foreign currency, therefore increase the level of
dollarization.

Furthermore, analysis of the long run result reveals that a one percentage depreciation will increase dollarization by
0.07 percent. This result is not surprising for Sierra Leone, a small open economy typified by persistent depreciation.
Similar result was obtained by Arango & Nadiri (1981). Depreciation will reduce the value of assets denominated in
domestic currency. As a result,people will prefer to hold their assets in foreign currency to avoid capital loss, thereby
increasing the level of dollarization.

The finding also confirms an inverse relationship between financial deepening and dollarization. Decrease in financial
deepening by one percentage point increases dollarization by 0.3 percent. A plausible reason for this result is largely
due to the fact that the financial system in Sierra Leone is shallow and weak. Majority of the commercial banks have
foreign ownership, and innovations in financial sector products and services are limited. Hence most people hold their
assets in foreign currency, since there are limited products on offer by the financial sector, which tend to limit
investment by economic agents.

Finally, the result shows a positive relationship between the war dummy and dollarization. The prevalence of political
instability owing to the prolong civil war created uncertainty. As a result, most people fled the country and also caused
huge capital outflow as investors prefer to invest in a more stable economy. This in turn created huge demand for
foreign currency, and consequently increase the level of dollarization.

Table 3. ARDL Long run Coefficient estimates (4,5,4,4,4,4)

variable coefficient Std. error t-statistic Prob.

InCPI 0.2477 0.0790 3.1352 0.0028
INER 0.0666 0.0272 2.4485 0.0233
InFIN -0.2761 0.1212 -2.2781 0.0301
InY -0.4532 0.3678 -1.2321 0.4539
InFDI 0.0016 0.0008 1.8827 0.0650
Dum 0.0152 0.0045 3.3778 0.0002
C 15.5254 9.0021 1.7246 0.0902

Source: Authors computation using Eviews 10

4.4 Short Run Error Correction Model

The short-run estimation results as presented in Table 4 suggest that deposit dollarization is largely influenced by
inflation and exchange rate depreciation. Thus, the short run-dynamics result concur with the long run estimates. A one
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percent increase in inflation, increases dollarization by 0.3 percent, whilst a one percentage depreciation of the
exchange rate will increase dollarization by 0.06 percent. Furthermore, with a coefficient of -0.53, the estimates suggest
a high speed of adjustment of dollarization to its long run equilibrium. Also, 62 percent of the variation in dollarization
is accounted for by the explanatory variables, whilst F-statistics shows that the model is statistically significant.

Table 4. ARDL Short run error correction estimates (4,5,4,4,4,4)

Variable coefficient Std. error t-statistic prob
C 15.5254 3.1739 4.8916 0.0000
D(CPI) 0.2521 0.0743 3.3930 0.0002
D(ER) 0.0598 0.0152 3.9342 0.0000
ECT(-1) -0.5342 0.1162 -4.5972 0.0000
R-squared 0.6234 Adjusted R-squared 0.5123

Durbin-Watson Stat 2.0131 Prob (F-statistics) 0.0000

Source: Authors computation using Eviews 10

4.5 Stability Test

We performed the cumulative sum of recursive residuals (CUSUM) and cumulative sum of squares of recursive
residuals (CUSUMSQ) tests as popularized by Pesaran & Pesaran (1997). The results as shown in Figures 3 & 4,
indicate that the plots of CUSUM and CUSUMSQ for the estimated ARDL model lies within the acceptable limit of 5%
significance level. This indicates that the coefficients are stable.
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5. Conclusion and Policy Recommendations

The objective of this paper was to empirically investigate the main determinants of dollarization in Sierra Leone. The
paper utilized quarterly data from 1992Q1 to 2017Q4 and adopted the ARDL Bound testing estimation framework.

The long run results showed that inflation, exchange rate depreciation, financial deepening and war dummy were the
main determinants of dollarization in Sierra Leone during the study period. The results revealed that inflation, exchange
rate depreciation and war dummy had positive impact on dollarization, whilst a negative relationship was established
between financial deepening and dollarization. The short run results showed that inflation and exchange rate
depreciation were the main drivers of dollarization in Sierra Leone during the study period. The error correction term
indicated that 53 percent of the disequilibrium in dollarization is corrected within a year, whilst the F-statistics signaled
that the model is statistically significant.

The policy implication of this study is that, in order to address the issue of dollarization, the government and policy
makers should implement prudent monetary policy that will help maintain price stability. Thus, achieving a broader
macroeconomic stability is a recipe for de-dollarization in Sierra Leone. Also, central bank financing of government
budget deficit should be maintained within the accepted limit of not more than 5% of previous year tax revenue in order
to help curb inflationary pressure. Furthermore, there is a need to strengthen the export sector in order to boost export
earnings and increase foreign currency inflows. There is also a need to deepen the financial sector by introducing more
products and services to ensure economic agents diversify their portfolio investments. Finally, there is a need for
government to maintain political stability in order to provide the ambiance for investors to thrive.
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