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Abstract 

This study aimed to examine real effective exchange rate (REER) misalignment in Iran and its relation to the currency 
crisis. The behavioral equilibrium exchange rate was employed to calculate the equilibrium exchange rate (EER), and 
misalignment was obtained using the exchange rate deviation from the equilibrium value. Using the autoregres-
sive distributed lag (ARDL) method and data from 1986 to 2019, the long-run relationship between macroeconomic 
fundamentals and REER was estimated. The results show that trade openness, rate of productivity growth in tradable 
good production, net foreign assets of the central bank, oil exports, and terms of trade significantly affected the EER. 
Estimation of misalignment and its relationship with the currency crisis show that in the years before the crisis, there 
was generally a significant overvaluation in several consecutive years; hence, exchange rate misalignment serves as a 
leading index to predict the probability of a currency crisis.
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Introduction
The exchange rate is one of the fundamental variables 
of macroeconomics because it determines the relative 
price of goods and services at home and abroad, and it 
influences the decisions of economic agents [26]. If the 
real exchange rate is not on the equilibrium level, it can 
result in wrong signals and economic distortions [21]. An 
appropriate development strategy should include policies 
to maintain the exchange rate at the equilibrium level. 
Exchange rate misalignment is defined as the deviation of 
the exchange rate from its equilibrium level [11, 25, 36]. 
It is assumed that exchange rate overvaluation reduces 
economic growth, while undervaluation accelerates eco-
nomic growth [2, 34]. Severe and permanent misalign-
ment indicates economic incompatibility and may lead to 
an economic crisis. Such misalignment may also contrib-
ute to a currency crisis [16, 17]. Many countries, such as 

Mexico (1994–1995), Russia (1998), Brazil (1999), Turkey 
(2001), and Argentina (2002), have experienced currency 
crises that have created interruptions in their develop-
ment path. A currency crisis occurs if there is consider-
ably high demand for foreign currency, and a speculative 
attack results in a sharp depreciation in national currency 
value or forces monetary authorities to defend the cur-
rency by selling foreign exchange reserves [15]. Although 
each crisis occurs under specific circumstances, studies 
show that exchange rate misalignment can predict a cur-
rency crisis.

The existing views regarding the currency crisis can 
be divided into three groups. The first group considers 
weak macroeconomic fundamentals or inconsistent mac-
roeconomic policies as the cause of the currency crisis. 
According to the second point of view, even if there is no 
weakness of macroeconomic fundamentals or inconsist-
ency of macroeconomic policy, there is still a possibility 
of crisis. According to this point of view, the overvalu-
ation of the exchange rate can ultimately cause a cur-
rency crisis. In the third point of view, the currency crisis 
can be occurred in connection with the banking crisis. 
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Therefore, examining the relationship between exchange 
rate misalignment and currency crises is included in the 
second group of currency crisis models.

Holtemöller and Mallick [17] argued that exchange 
rate misalignment can predict currency crises, empha-
sizing different currency regimes. Glick and Hutchison 
[15] introduced the overvaluation index to the regression 
model of the currency crisis. They considered exchange 
rate deviation from its trend as exchange rate misalign-
ment. Kemme and Roy [23] found that overvaluation of 
the exchange rate can be a prelude to a currency crisis. 
Jongwanich [20] concluded that real exchange rate over-
valuation occurred before the currency crisis of 1997 in 
Thailand. Heriqbaldi et  al. [16] conclude that, of the 17 
crises in Indonesia, 10 have been associated with high 
exchange rate misalignment.

Currency crises are more likely to occur in oil-depend-
ent economies with incompatible monetary and currency 
policies. In countries like Iran, where the primary source 
of government revenue is foreign exchange earnings from 
the export of raw materials such as oil, the importance 
of the exchange rate is much more significant. Although 
factors such as economic sanctions against Iran have 
contributed to these fluctuations, other economic factors 
also play a vital role in this case. Although the exchange 
rate issue has been one of the most important issues of 
Iran’s economy in recent years, the currency crisis and its 
relationship with the exchange rate misalignment have 
not been given much attention. Given the high costs that 
currency crises impose on the Iranian economy, the main 
focus of this article is to determine the EER, estimate 
misalignment, and examine the relationship between 
exchange rate overvaluation and the currency crisis.

This paper is structured as follows. “Exchange rate poli-
cies in Iran” section presents a review of the exchange 
rate policies of Iran. “Methods” section is devoted to 
methods for measuring the EER and its misalignment. 
The Estimation of equilibrium exchange rates and mis-
alignment results are presented in “Estimation of equi-
librium exchange rates and misalignment” section. 
“Exchange rate misalignment and currency crisis” section 
investigates the relationship between real exchange rate 
misalignment and the currency crisis. The final section 
presents the “Conclusions”.

Exchange rate policies in Iran
Before 1990, there was a multiple exchange rate system 
in place in Iran and, at different times, special regula-
tions governing import control and the exchange rate 
system. In 1990, primary attempts were made to equal-
ize the exchange rate. However, these efforts remained 
unsuccessful for various reasons. On 21 July 1991, there 
was a reduction in the number of official exchange rates 

from seven to three. Oil exports, basic goods imports, 
and repayment of formal debts were based on the basic 
official rate stabilized for special drawing rights (SDR), 
which equaled 92.3 rials (Iran’s currency). The com-
petitive rate was another official rate in which one US 
(United States) dollar was stabilized for 600 rials. The 
competitive rate was used for intermediate and capital 
goods that were not classified into basic goods imports. 
Floating exchange rates were used in other transactions. 
The free non-bank market rate was used to determine 
this rate. The free non-bank market exchange rate is set 
by exchange traders [35].

On 21 March 1993, the three official rates were equal-
ized, and one US dollar stabilized for 1500 rials. Moreo-
ver, currency regulations became more flexible, currency 
allocation through foreign exchange funds was stopped, 
and the exchange rate was determined based on the daily 
rate of the central bank within the managed floating sys-
tem that was considered a free non-bank exchange rate. 
However, factors such as expansionary fiscal policies and 
a decline in oil price interrupted exchange rate unifica-
tion and intensified the pressure of rising exchange rates 
and depreciating the national currency. On 21 December 
1993, the exchange rate was stabilized for 1750 rials per 
dollar, and the free non-bank market rate was no longer 
used to determine the official exchange rate. The com-
petitive rate was introduced on 4 May 1994 to expand 
exports.

High inflation and the imposition of unilateral sanc-
tions by the US again pushed up the free non-bank 
exchange rate and increased pressure on the devalua-
tion of the national currency and the rise of the official 
exchange rate. In parallel markets outside Iran, the value 
of Iran’s currency fell against the US dollar. Some rules 
were formulated to liberalize the trade and currency sys-
tem to stimulate exports in 1996. Although many policies 
were established to control the declining national cur-
rency value, the policies failed as a result of high inflation 
[35].

Strict policies that were created in relation to macroe-
conomics led to the relative stabilization of the exchange 
rate in 1998–1999. Simultaneously, there was minimal 
government interference in the stock exchange market 
(market of currency transaction), which paved the way 
to unify the exchange rate and increase the value of the 
national currency.

The currency unification policy was implemented suc-
cessfully in 2002, and the interbank exchange rate mar-
ket was established in line with the unification strategy. 
Success was achieved by mitigating import constraints, 
liberalizing the capital account, using managed floating 
rates, and reducing fiscal system dependence on the dol-
lar. Further, increased oil prices, an oil stabilization fund, 
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and market exchange rate experience in the Tehran Stock 
Exchange enabled successful currency unification. At this 
stage, unification was achieved under appropriate condi-
tions and from a position of strength [19].

In 2004, a currency trading license was issued for cur-
rency exchange. There was a relatively stable exchange 
rate with little difference between the official and non-
official exchange rates (about 0.3%) (CBI, various years). 
After the exchange rate was stabilized, some factors, 
including sanctions on the oil sector, reduced disposable 
foreign exchange earnings and limited currency transac-
tions. This led to a lower value of the national currency, 
which remained until 2013.

In 2013, with the change in political conditions as 
a result of the Iranian presidential elections and the 
Geneva Accord between G5 + 1 countries and Iran, rela-
tive stability prevailed in the foreign exchange market. 
Thus, the declining value of the rial stopped, and the cen-
tral bank was able to manage the exchange rate. Nuclear 
negotiations continued in 2014, and some fiscal sanctions 
were lifted, followed by the release of some frozen assets 
as a result of the Geneva Agreement. The relative gap 
between the exchange rate in the official and non-official 
markets was narrowed, and there was a relatively stable 
exchange rate at that time.

Since 2016, concerns about the US’s adherence to its 
commitments to the Joint Comprehensive Plan of Action 
have negatively affected the currency market. This, in 
turn, has led to an increasing non-official exchange rate. 
The exchange rate was stabilized at 42,000 rials for all 
economic activity in April 2018, which accelerated the 
foreign exchange demand. In August 2018, the exchange 
rate of 42,000 was allocated to essential goods and medi-
cines. The Management Integrated System (NIMA) also 
obliged non-oil exporters to enter 95% of the currency 
earnings from exports to the NIMA system based on an 
agreed rate of imports. The US’s withdrawal from the 
Joint Comprehensive Plan of Action on 8 May 2018 led 
to a more severe rise in the exchange rate, which wid-
ened the gap between the official and market rates. In 
2019, the average market rate reached 129,185 rials, sig-
nificantly higher than the official rate (42,000 rials); this 
rate reached more than 220,000 rials in 2020 (CBI, vari-
ous years).

Methods
Researchers have proposed different methods for esti-
mating the EER. The Behavioral Equilibrium Exchange 
Rate (BEER) method was used in this research, as well 
as in studies conducted by Burkart and Coudert [8], 
Clark and MacDonald [9], MacDonald and Dias [27], 
Nouira et  al. [31], and Burkart and Coudert [8]. The 
BEER approach evaluates the real effective exchange rate 

(REER) directly by estimating the long-run relationship 
between the REER and macroeconomic fundamentals 
[1]. In this method, the long-run relationship between 
the REER and macroeconomic variables is estimated. 
Then, using the estimated coefficients and the stable 
value of macroeconomic variables, the value of the EER 
is calculated. After calculating the EER, the gap between 
the EER and the REER is calculated. This gap is defined 
as REER misalignment. The Hodrick–Prescott filter is 
used to obtain a permanent value of the macroeconomic 
fundamental variables. The short-term fluctuations of 
time series and time series trend are distinguished in this 
approach. The BEER is then estimated by multiplying the 
estimated coefficient by the permanent values of the vari-
ables [10, 30].

In this paper, macroeconomic variables affecting the 
effective exchange rate have been selected based on pre-
vious studies. Table 1 identifies the variables used in this 
article and the studies that used these variables.

The REER is calculated using the International Mon-
etary Fund methodology as [6]:

where i and j refer to Iran and trade partners, respec-
tively, P’s are CPIs, and R’s are bilateral nominal exchange 
rates against the US dollar (measured in U.S. dollar per 
local currency). For Iran, market exchange rate is used as 
nominal exchange rate. Wij , representing effective trade 
weights and sum to unity. Data were collected from Word 
Development Indicators (World Bank), United Nations 
Comtrade database, and Economic Time Series Database 
of Central Bank of Iran.

Estimation of equilibrium exchange rates 
and misalignment
We use the ARDL cointegration method to extract the 
long-term relationship between macroeconomic vari-
ables and REER. In this method, it is possible to use 
the variables that are I(0) and/or I(1). First, it is neces-
sary to check the existence of cointegration between the 
variables using the ARDL Bounds Testing methodology 
of [33]. Anyway, in this method, none of the variables 
should be I(2); otherwise, the results will be invalid. The 
Phillips–Perron unit root test is used to determine the 
order of integration. The test results are shown in Table 2.

The optimal lag structure is determined by Schwarz–
Bayesian criterion (SBC).

According to the unit root test results, the variables 
had the stationary combination of I(0) and I(1) and 
none of the variables are I(2). The Akaike information 
criterion (AIC), Schwarz–Bayesian criterion (SBC), and 

Ei =
∏

i �=j

[
PiRi

PjRj

]Wij
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the Hannan–Quinn information criterion (HQC) Cri-
teria can be used to determine the optimal number of 
lags in the model. Because of the limited sample size, 
the SBC was used. The selected model is ARDL (2, 0, 
1, 0, 0, 2, 1), which shows the optimal lag lengths of the 
variables REER, OX, OPEN, TOT, NFA, respectively.

To investigate the existence of a long-term relation-
ship between the variables, the bounds test was used. 
The results of this test are shown in Table 3. Two lags 
were used in the bounds test because of the limited 
number of data. According to the results of the F-value 
reported in the table, the null hypothesis (H0) of no 
long-run relationship between variables was rejected; 
therefore, there was a long-run relationship between 
the variables.

Table  4 reports the results of the estimated long-run 
relationship between the REER and macroeconomic 
fundamentals.

REER = − 1.107OPEN + 73.756NFA

+ 4.047OX − 0.131TOT

+ 1.759GOV+ 102.777PRO

Table 1 Equilibrium exchange rate model variables and sources

Variables Definition References

OX Oil export as a share of GDP Mozayani and Parvizi [29]

OPEN Trade openness
Total exports and imports as a share of GDP

Dağdeviren et al. [13]
Jongwanich [20]
Nouira and Sekkat [32]
Hossfeld et al. [18]

TOT Terms of trade Nouira and Sekkat [32]
Hossfeld et al. [18]
Giannellis and Papadopoulos [14]
Baak [4]
Jongwanich [20]

NFA Net foreign assets as a share of GDP Baak [4]
Kim and Korhonen [24]
Hossfeld et al. [18]

GOV Government expenditure as a share of GDP Kim and Korhonen [24]
Hossfeld et al. [18]
Cuestas et al. [12]
Ajevskis et al. [1]

PRO Productivity differential
Real GDP per capita relative to main trading partner

Zardad et al. [38]
Toulaboe [37]
Banerjee and Goyal [5]

Table 2 Phillips–Perron unit root test

***Significance at the 1% levels

Variables Level 1st difference Level of 
integration

Phillips–
Perron test 
statistic

P value Phillips–
Perron test 
statistic

P value

REER − 2.887 0.1794 − 10.019*** 0.000 I(1)

OX − 1.867 0.6488  − 5.454*** 0.0005 I(1)

OPEN − 2.651 0.2615  − 5.432*** 0.0004 I(1)

TOT − 4.658*** 0.0030 – – I(0)

NFA 8.053 1.000 − 4.692*** 0.0036 I(1)

GOV − 1.940 0.6149 − 6.944*** 0.0000 I(1)

PRO − 5.095*** 0.0009 – – I(0)

Table 3 Bounds test results

F-statistics Lag Bound critical values

5.453 2 Significance level I(0) I(1)

1% 2.66 4.05

5% 2.04 3.24

10% 1.75 2.87

Table 4 Estimated long-run coefficients based on the ARDL 
cointegration approach

Regressor Coefficient P value

OPEN − 1.107 0.0004

NFA 73.765 0.0001

OX 4.047 0.0000

TOT − 0.131 0.0049

GOV 1.759 0.1656

PRO 102.777 0.0284
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As observed in the model, all coefficients are signifi-
cant except for government expenditure. Regarding the 
significant negative coefficient of trade openness, a 1 unit 
increase in the openness index leads to a 1.107 unit decline 
in the REER. The reason for this relationship is the effect of 
trade openness on reducing the domestic price of tradable 
goods, thereby reducing the REER.

The coefficient of net foreign assets of the central bank 
was positive and significant, indicating that a 1 unit 
increase in the net foreign assets of the central bank leads 
to a 73 unit increase in the REER.

Oil exports also had a positive and significant effect on 
the REER, indicating that a 1 unit increase in the oil price 
leads to a 4.04 unit increase in the REER. Rising oil prices 
increase government foreign exchange earnings; as a result, 
the government can strengthen the value of the national 
currency.

Terms of trade can positively or negatively affect REER. 
By increasing the terms of trade, national income increases 
(income effect), which can increase the price of non-trad-
able goods. Conversely, it has a substitution effect on sup-
ply and demand. In this study, terms of trade had a negative 
effect on the REER, although its effect was negligible.

Government expenditure had a positive and insignifi-
cant effect on the REER, indicating that a 1 unit increase 
in government expenditure leads to a 1.75 unit increase in 
the REER. Accordingly, government expenditure mainly 
includes untradeable goods. Government consumption 
(compared with private consumption) is first allocated 
to non-tradable goods, and such an increase in govern-
ment consumption (redistribution of earnings toward the 
government) increases the relative price of non-tradable 
goods, as well as the REER.

Of the independent variables, the productivity variable 
had the most significant effect on the REER. Productivity 
generally grows more in tradable sectors and is expected 
to increase the REER. The result was consistent with theo-
retical expectations and confirmed the Balassa–Samuelson 
effect.

An EER was obtained by placing a constant amount of 
independent variables in the equation. A long-run relation-
ship between the REER and fundamental macroeconomic 
variables was used to calculate the EER. The Equilibrium 
Exchange Rate was calculated using the long-run relation 
coefficients and the permanent value of the macroeco-
nomic variables. The permanent value of the macroeco-
nomic variables was obtained from filtering the data using 
the Hodrick–Prescott filter.

The equilibrium exchange rate is obtained by using per-
manent values of macroeconomic variables and estimated 
long-run coefficients based on the ARDL cointegration 
approach ( ̂β ):

Figure  1 shows the real and equilibrium exchange 
rates in the period under review.

Exchange rate misalignment is defined as the gap 
between REER and EER.

Figure  2 illustrates the results of the exchange rate 
misalignment.

According to Figs.  1 and 2, the exchange rate was 
undervalued from 1986 to 1995, although the mis-
alignment and undervaluation were relatively low. 
Between 1996 and the end of the period under review, 
the exchange rate was overvalued for most years. There 
were four significant exchange rate overvaluations 
during the years under investigation. The first over-
valuation occurred from 1996 to 1997. The REER was 
higher than the EER; hence, the deviation was indicated 
in the form of an exchange rate overvaluation. This 
period lasted only two years, and the overvaluation 
was relatively low. The second overvaluation occurred 

EERt = β̂XHP
t

MISt = REERt − EERt
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during 2000–2003. This period was longer than the first 
period, and the amount of overvaluation increased. The 
third period was the longest period of overvaluation 
from 2006 to 2011. The fourth period lasted five years 
(2013–2017), and the highest overvaluation occurred in 
this period.

Exchange rate misalignment and currency crisis
To examine the relationship between REER misalign-
ment and currency crisis, it is first necessary to meas-
ure the currency crisis. The methods used to measure 
the currency crisis can be divided into two groups. In 
one group, devaluation is emphasized and the periods 
in which large devaluation happened are considered as 
currency crisis. In the second method, currency crisis is 
defined based on exchange rate pressure [15]. Accord-
ing to this method, it is possible for the authorities to 
respond successfully to speculative attacks by inter-
vening in the currency market or increasing the inter-
est rate. Therefore, as a result of the speculative attack, 
the value of the national currency may decrease, or the 
international reserves may decrease and/or the inter-
est rate may increase. In other words, in this method 
the currency crisis is defined as a speculative attack on 
the value of the national currency that causes a sud-
den drop in the exchange rate, which can force mon-
etary policymakers to sell foreign exchange reserves or 
raise interest rates [7]. Therefore, to study the currency 
crisis, a decrease in the exchange rate, a decrease in 
foreign exchange reserves, and an increase in interest 
rates must be considered simultaneously. The market 
pressure index is calculated based on the above three 
variables. According to studies conducted by Glick 
and Hutchison [15] and Ari [3], significant changes in 
the market pressure index are considered as currency 
crisis.

Exchange rate market pressure represents the weighted 
average rate of exchange rate changes, loss of currency 
reserves, and changes in the interest rate [22]. Following 
Ari [3], the market pressure index is calculated as:

where ER represents the real exchange rate, IR indicates 
international reserves, and R represents the interest rate 
on short-term deposits and σR, σIR and σER represent 

MPTT =
1

σER

⌈
ERT − ERT−1

ERT−1

⌉

−
1

σIR

⌈
IRT − IRT−1

IRT−1

⌉

+
1

σR
R⌈T − RT−1⌉

standard deviations of index components, respectively. 
The higher the pressure on the domestic currency, the 
higher the index of exchange market pressure will be. It 
is assumed that monetary authorities will increase the 
interest rate and/or the central bank will sell currency 
reserves if there is an attack on the domestic currency. In 
this case, international reserves will be reduced.

If this index exceeds the threshold rate (mean plus 2 
times the standard deviation) in one year, it implies a cri-
sis that is shown by 1; otherwise, it equals zero [15].

CCt =

{
1 if IMPT > µIMP + 2σIMP

0 otherwise

}
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Fig. 3 Exchange rate misalignment and currency crises

Table 5 Ratio of overvaluation to exchange (percentage)

Year Overvaluation 
(percentage)

Total overvaluation 
(percentage)

Number of 
years

Crisis

1996 16.9 28.0 2 No

1997 11.06

2000 20.9 76.6 4 No

2001 32.1

2002 8.3

2003 16.4

2006 2.2 78.85 6 Yes

2007 10.1

2008 17.9

2009 22.0

2010 14.0

2011 18.5

2013 6.1 97.60 5 Yes

2014 8.8

2015 22.8

2016 33.8

2017 20.2
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where CC is the index of the currency crisis; for the Ira-
nian economy, this index is equal to 1 in 2012 and 2018, 
which indicates the currency crisis in these years.

Figure  3 shows the overvaluation of the exchange 
rate and the currency crisis simultaneously. As shown, 
the overvaluation of the exchange rate occurred in 
four periods. The first period lasted only two years, 
and the total overvaluation reached 28% (Table  5). 
In 1998, without the currency crisis, the overvalua-
tion disappeared. The second period was longer than 
the first period, and the overvaluation increased, but 
there was no crisis in this period. The first and sec-
ond periods were not followed by a crisis, but a cur-
rency crisis occurred at the end of the third and fourth 
periods. Table 5 shows the amount of overvaluation in 
each period. As shown, the third period (2006–2011) 
was the longest period of overvaluation. The amount 
of overvaluation reached 79%, and then, the cur-
rency crisis occurred. The fourth period lasted 5 years 
(2013–2017), and the total overvaluation reached 97%, 
which was the highest amount of overvaluation in the 
period under study. Thus, it can be concluded that, in 
general, an overvaluation of the exchange rate occurs 
before a financial crisis, and in fact, an overvaluation of 
the exchange rate is a prelude to a currency crisis. The 
results are compatible with most studies. Holtemöller 
and Mallick [17] states that a positive misalignment 
increases the probability of currency crisis. Heriqbaldi, 
Widodo and Ekowati [16] state that “most of the cur-
rency crisis episodes experienced by Indonesia is always 
preceded by an overvalued exchange rate”. Jongwanich 
[20] concludes that overvaluation is a basic warning 
variable in the currency crisis. Based on the research 
results by Masunda [28], the misalignment has a signifi-
cant effect on the currency crisis. Also, these results are 
in line with Kaminsky, Lizondo and Reinhart [22], Glick 
and Hutchison [15] and Kemme and Roy [23].

Conclusion
Despite the very high importance of the exchange rate 
misalignment and its effect on the currency crisis, less 
attention has been paid to this issue in Iran’s economy. 
Understanding the relationship between the macro-
economic fundamentals and the equilibrium exchange 
rate and also its effect on the currency crisis can be very 
important in policy-making to control the crisis and as a 
result to prevent disruptions in the path of development.

This article examined the misalignment of the 
exchange rate in Iran during the period 1986–2019 and 
its relationship with the currency crisis. For this pur-
pose, first, the equilibrium exchange rate was calculated 
using the Behavioral Equilibrium Exchange Rate method. 

According to the results, there is a long-term relationship 
between macroeconomic fundamentals (oil export, trade 
openness, terms of trade, net foreign assets, government 
expenditure and productivity differential) and real effec-
tive exchange rate. The results of the calculated misalign-
ment showed positive misalignment values in most years, 
implying a higher REER than its equilibrium rate. That 
is, the national currency had been over valuated in most 
years. According to the results, four periods of overvalu-
ation occurred in Iran during the years under study. The 
third period (2006–2011) was the longest period, and the 
fourth period (2013–2017) had the highest amount of 
overvaluation (97.6%).

Next, we examined the relationship between overvalu-
ation and the currency crisis. The exchange rate pres-
sure index was used to identify crisis. According to this 
index, in the period under review, the crisis occurred in 
2012 and 2018, which is the end of the third and fourth 
periods of overvaluation of the exchange rate. It can be 
concluded that the longer the overvaluation period and 
the higher the overvaluation, the greater the probability 
of a currency crisis. The above finding can be used in for-
eign exchange policymaking to prevent currency crises. 
That is, given the vital role of exchange rate overvaluation 
in currency crises, policymakers can avoid such crises 
by continuously evaluating the real exchange rate and its 
equilibrium value.
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