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Abstract

Background: The exchange rate is one of the factors whose deviation from equilibrium amounts can lead to the instability in econ-
omy performance at the macro level. This study attempted to investigate the effects of exchange rate fluctuations on the import and
export of medicine in Iran during 2001-2014.

Methods: This longitudinal study collected the required data in each season from 2001 to 2014. The sources of our data were Iran
Central Bank, Islamic Republic of Iran Customs Administration, and Food and Drug Administration. The exchange rate and some
other variables such as gross domestic product (GDP), oil revenues, and the relative price of medicine import and export were used
in the medicine export and import model. Finally, by using E-views software, version 8, an Engle-Granger approach was utilized to
investigate the long-term relationship between the study variables. The autoregressive integrated moving average model (ARIMA)
was used to estimate the fluctuations in the exchange rate.

Results: The results of estimating the equations by the use of the regression method indicated that every1% increase in oil revenues
would lead toa 0.13% increase in the medicine importin short-term. Every 1% increase in GDP would averagely lead to a1.61% increase
in the same variable in long-term. Moreover, the exchange rate fluctuations had a reverse effect on medicine exports so that a 1%
increase in the exchange rate fluctuations would moderately resultin a 0.17% decrease in medicine export in short-term. The relative
price of import had no statistically significant relationship with any of the variables.

Conclusions: Since medicine plays a specifically significant role in the health system and the pharmaceutical industry uses a large
amount of exchange, fluctuations in the exchange rate have negative effects on the export of medicine; therefore, health officials
and policy-makers need to pay much more attention to this issue.
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1. Background in capacity in the exportable sectors. (4). The issue of ex-
change policies and their effects on the macro variables
of the economy is a controversial topic in the economy of
all countries, especially the developing ones. Since in de-
veloping countries, the exchange rate is influenced by do-
mestic and foreign shocks, it experiences greater fluctua-
tions (5). In every country, foreign business is known as
the main factor in a way that the growth in this section
is equivalent to the country’s general economic growth;
in addition, the exchange rate is considered as an influen-
tial factor in the foreign business volume (6). Health costs
have been considerably increasing throughout the recent
decades and the world is dealing with this issue, yet (7).
Medicine section is one of the most significant and vital

During the last two decades, the world economy has
experienced a rapid growth in international Business. De-
spite the constant growth of world markets, there exist
some worries regarding the effects of exchange rate volatil-
ity on business in general and on import and export in par-
ticular (1). According to the economic theory, exchange
rate movements cause changes in production, inflation,
and interest rates by altering the relative prices of domes-
tically and foreign produced goods and services (2). The
exchange rate pass-through affects the demand for real
imports and adjustment of real net exports (3). Real ex-
change rate volatility also is an important complication
for investment planning, in particular for the investment
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parts of a country’s health system and medicine as a fun-
damental requirement and strategic good in each country
possesses an undeniable value (8, 9).

The medicine costs have experienced an increase in
Iran, as well as some other countries, and these costs com-
prise about 30% of all health care costs and 50% of other
costs in this realm (10). The analysis of the pharmaceuti-
cal industry in Iran indicated that from 1997 to 2010, the
medicine use and consumption had 28.38% increases each
year. Moreover, the analysis of the domestic product and
medicine imports indicated that Iran has experienced an
annual growth of 9.3% and 3.42% in these realms, respec-
tively (11). According to the health ministry reports, domes-
tic products have provided 96% of the country’s medical re-
quirements; however, the remaining 4% is very influential
so that nearly 45% of the costs and values of the medicine
market are allocated to this small portion. Meanwhile, the
costs of producing domestic medicines are nearly 250 mil-
lion dollars. In other words, 250 million dollars are allo-
cated to 96% of the domestic products while 450 million
dollars are spent on the remaining 4% of the medicines
that are imported into the country (12). Due to the consid-
erable significance of medicine, the enormous costs allo-
cated toit, the growth of medicine industry in our country,
and the capability of our country to produce medicines, we
should keep itin mind thata huge amount of moneyis sent
out of the country for importing medicine or its primary
materials. Therefore, the question raised in this regard is
that how the exchange rate fluctuations will affect the im-
port and export of medicines in the country.

After the demise of Bretton wood’s system and imple-
mentation of floating exchange rate in the 1970s, it was
proven that an increment in exchange rate fluctuations
tends to create uncertainty, which can have a negative ef-
fect on commerce flows. Therefore, the effects of exchange
rate fluctuations on business flows have been studied by
the researchers and various lines of research were con-
ducted in this regard. Although this issue is of consid-
erable significance both inside and outside the Country,
among the studies carried out in this realm, no specific re-
search was conducted about the effects of exchange rate
fluctuations on the medicine import and export. That is
why some indirect studies accounting for this issue were
drawn upon in order to provide an appropriate model.
Employing the ARDL model, Alam (2012) estimated the de-
mand function of Pakistan import and showed that there
was a long-term relationship between import demand,
real economic growth, real and effective exchange rate,
and the fluctuations of the real exchange rate. These re-
sults indicated the negative effects between the fluctua-
tions of the real exchange rate and Pakistan’s import in a
long-term period (13).

Making use of the season data during 1980 - 2006, Hall
studied the relationship between exchange rate fluctua-
tions and business volume of 10 fledgling economic mar-
kets, as well as 11 developed countries, and reported that ex-
changerate fluctuations had a negative effect on the export
of developed countries but it did not have any influence on
the export of the fledgling countries. They inferred that
the open financial markets (markets with a high degree
of openness in trade) in the new countries, in comparison
with the developed countries, may decrease their exports
due to the fluctuations of the exchange rate (14). Hericourt
and Poncet conducted a study to investigate the effect of
exchange rate volatility on the exporting performance and
determine whether this impact depends on present fiscal
constraints, which was carried out based on the experi-
mental analysis of the export information of more than
100,000 Chinese exporters during 2000 to 2006. The re-
sults confirmed the prohibitive effects of exchange rate
fluctuations on business and indicated that the decrease of
export values has a considerable effect on the vulnerable
financial companies. In addition, financial developments
can adjust such negative effects, especially in exports (15).

In another study carried out by Bahmani-Oskooee et al.
on the effect of exchange rate fluctuations on goods com-
merce between the United States of America and Brazil,
it was stated that fluctuations of exchange rate do not al-
ways influence the business negatively. Analyzing the coin-
tegration, this study aimed at investigating the effects of
exchange rate fluctuations on the bilateral export and im-
port between the United States of America and Brazil dur-
ing 1971-2010 and came to three conclusions. First, most
industries are not influenced by such fluctuations in the
long-term run. Second, sensitivity to this risk in the in-
dustry section is considerably different from other sec-
tions. And third, during the increase of fluctuations, pro-
ducers having smaller shares in business would probably
be affected much more than the producers with the main
shares (16).

2. Methods

The current study is an analytical and applicable re-
search conducted based on time series data. The data for
model’s variables were season data from 2001 to 2014 col-
lected from the Central Bank, Food and Drug Administra-
tion, and Islamic Republic of Iran Customs Administra-
tion.

In this study, the effects of exchange rate fluctuations
on the import and export of medicine were investigated.
One of the main economic factors that mayinfluence many
of the important variables is the exchange rate fluctua-
tions. Both the supply side and the demand side will be
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affected by the exchange rate fluctuations. The exchange
rate fluctuation affects the demand sector via imports and
exports in addition to variations in reserves while the sup-
ply sector will be affected by the exchange rate fluctua-
tion via imported intermediate commodity. Many stud-
ies have focused on the variations in exchange rate ow-
ing to its important role in the price of many economic
variables (17). According to the experimental studies con-
ducted on the exchange rate fluctuations (18), the model
for Iran medicine market can be introduced as:

LXMt = B0+ BILGDPt+ B2LINOt + B3LRERt
+ BALREXPt+ B5LRIMPt+ Ut

In this model, LXM is the logarithm of medicine export
in the export model while it represents the logarithm of
medicine import in the import model, LGDP is the loga-
rithm of GDP as an index for the volume of economic ac-
tivities, LINO is the logarithm of oil revenues, LRER is the
exchange rate fluctuations, LREXP is the logarithm of the
relative price of medicine export, LRIMP is the logarithm
of the relative price of medicine import, and UT is the dis-
turbance term. Since a two-way logarithmic model was
used, the coefficient of each explanatory variable denotes
the elasticity of that variable and reflects the percentage of
variations in the dependent variable per the percentage of
changes in an explanatory variable.

The first step in using time series data is to study the
data stationarity. Newbold and Grenger (19, 20) indicated
that working with non-stationary time series data will re-
sult in spurious regression and the final results will not
be reliable. However, the stationary time series data will
not make such problems while for non-stationary data, we
may question the reliability of the results. Then, the rank
of variables’ integration should be determined in order to
make use of the appropriate model and to detect the long
run relationship between variables (21). One of the most
important methods for testing the stationarity of time se-
ries data is the Dicky Fuller test (22). In this study, the aug-
mented Dicky Fuller test was used for determining the sta-
tionarity of the date.

In the next stage, an Engle-Granger approach was ap-
plied to specify whether there is a long-term relationship
between the dependent variable (import and export of
medicine) and explanatory variables. This approach sup-
posed that all of the variables are I (1) and they may co-
integrate to form a stationary long-term relationship; thus
if the residual term of the estimated equation was station-
ary, there would be an equilibrium relationship between
the variables (23).

There are several methods for determining the fluctu-
ations of the exchange rate, which include autoregressive
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conditional heteroscedasticity and moving average devia-
tion. According to Cote, (24) there is no basis for the su-
periority of one model over the other one. In this study,
we first used autoregressive conditional heteroscedastic-
ity for the better explanation of the exchange rate behav-
ior, which was rejected. Therefore, the autoregressive inte-
grated moving average (ARIMA) model was employed for
accounting the fluctuations of the exchange rate. ARIMA
methods have three separated models, namely: mov-
ing average (MA) model, autoregressive (AR) model, and
autoregressive-moving average (ARMA), which is a mixed
model and has the features of both models. In the MA
model, the movement of the output variable is defined via
the pastresidual. In the AR model, the value of output vari-
able depends on the previous value of the variable. Mean-
while, an error is added to the model to determine the ran-
dom noise that may not be explained by the model. The
combination of MA and AR models will constitute a new
model, which is named ARMA (25). After modeling of the
exchange rate fluctuations via the ARIMA model], finally, a
multiple regression was used for estimating the pattern.
Then, the E-views software, version 8, was used for data
analysis.

3. Results

In this section, the experimental results are shown. Ac-
cording to the findings, the average values of medicine ex-
port, medicine import, GDP, and oil revenues were 13192,
1124,1798534, and 288206 Billion Rials, respectively, in Iran
from 2001 to 2014 (Table 1).

In the next section, the trends in the import and export
of medicine are exhibited in Figure 1.

Before using the ARCH model, two stages should be
taken into consideration. First, for examining the station-
arity of the data, the augmented Dickey-Fuller test was
used and the results are shown in Table 2.

The results of the Dickey-Fuller test in the variables
level indicated that the variables are not stationary but all
of them are stationary in the first order difference at the
95% probability level. It is observed that after one differ-
encing step, all variables become stationary, so they were
integrated into the first rank.

Subsequently, the ARCH test was administered to rec-
ognize the heteroscedasticity. The results of the ARCH test
indicated no heteroscedasticity. The null hypothesis of the
current study was the homoscedasticity of residuals, and
the obtained results confirmed the null hypothesis and re-
jected the alternative hypothesis thatintroduced the resid-
uals heteroscedasticity. Therefore, the hypothesis of resid-
uals homoscedasticity was not rejected.
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Table 1. Descriptive Statistics (Billion Rials)

Variables Minimum Maximum Mean N
Oil revenues 71957 628834 288206 200152
GDP 1279193 2157934 1798534 274770
Export of medicines 25.9 4250 124 1190
Import of medicines 723 44700 13192 12200
140,000,000,000,000 Import of
Medicine
120,000,000,000,000 Export of
Medicine
100,000,000,000,000
80,000,000,000,000
60,000,000,000,000
40,000,000,000,000
20,000,000,000,000
0 NN NN INONFT I NN IANNFIANOFT I NN I NN NN INNFINNF I AN NN AN
Qo Q (o4 Qo (o4 Qo o Q o Qo o o o
885888585385305933R538300383858985855585508538053883258¢
ggggooogoOogooogooogooogo008000800055552005055505552555
SNRSRRRNRRRRERRNRRRRERRNRSRRRRSRRRRNNRNINANAASNaNaTNaR
Figure 1. The trends in the import and export of medicine (2001-2014)
Table 2. The Results of Augmented Dicky Fuller Unit Root Test*
Variable Stationary in Level Probability Stationary in Difference Probability Integration Rank
GDP 223 0.195 1.8 0.04 (1)
Oil revenues 1.44 0.96 3.55 < 0.001 I1(1)
Exchange rate fluctuation 0.18 0.96 2.89 0.004 I1(1)
Export relative price 1.09 0.71 3.48 < 0.001 1(1)
Import relative price 1.68 0.97 3.65 < 0.001 1(1)
? Statistic in trend and intercept.
Table 3. The Heteroscedasticity Variance Table 4. The Estimations of the ARMA Model
Heteroscedasticity Variance Significance Level Variable T-Statistic Coefficient Significance Level
F-statistics 0.14 0.703 AR(1) 599.91 1.00 < 0.001
X’ statistics 015 0.694 MA (1) 36.62 0.99 < 0.001

The results in Table 3 indicated F=0.14 and x*=0.15, so
they were not in the critical area. Moreover, the P-value is
greater than 0.05, so the hypothesis of ARCHis rejected and
the hypothesis of residuals homoscedasticity is accepted.
Therefore, the ARCH model was not suitable for exchange
rate fluctuations and instead, we used the ARIMA model.

The next stage was to determine the appropriate
ARIMA model. For this purpose, after determining the sta-
tionary rank according to the Akaike & Schwarz Bayesian

Criterion, the numbers of autoregressive sentences and
moving average sentences were identified to estimate the
exchange rate fluctuations. According to these criteria, the
behavioral equation describing the real exchange rate is
ARMA (1,1, and 0). The estimation of the above-mentioned
equation is showing in Table 4.
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3.1. Results of Short-Term and Long-Term Estimations

In order to show whether there is a long-term relation-
ship between variables, the Engle and Granger cointegra-
tion test was used. The Engle and Granger cointegration
test indicated the unit root test for the residuals of esti-
mated equations through OLS at the significance level of
P < 0.05. The obtained results implied that it is not possi-
ble toreject the hypothesis of the relationship between the
variables in long-term periods. Table 5 shows such estima-
tions.

After revealing the short-term and long-term relation-
ships among the hypothesis variables, we used the ARIMA
model to investigate these relationships by the use of ex-
change rate fluctuations.

The effects of exchange rate fluctuations on medicine
import are as follows.

The results of the current study revealed that the coef-
ficient of oil revenues is statistically significant. The coeffi-
cientof Oil revenues variable shows thata1% increase in oil
revenues will lead to a 0.13% increase in medicine importin
the short-term run.

The long-term model revealed that the coefficient of
GDP is statistically significant at the level of 0.001 (P <
0.001). The coefficient of GDP indicates that a 1% increase
in GDP will averagely lead to a 1.61% increase in medicine
imports in the long-term run. Moreover, the exchange rate
fluctuations and medicine import have a negative relation-
ship in both short and long-term runs, but it was not statis-
tically significant.

The effects of exchange rate on medicine export are as
follows.

In Table 7, the results indicate that the coefficient of
exchange rate fluctuation is negative at the significance
level of 0.99 (P < 0.01) while the coefficients of GDP, oil rev-
enues, and the relative price of medicine export are not
statistically significant. The coefficient of exchange rate
fluctuations indicates that a 1% increase in the exchange
rate fluctuation will moderately result in a 0.17% decrease
in medicine export in short-term. The results of the long-
term model reveal that the increase of exchange rate fluc-
tuations has a negative impact on medicine export butitis
not statistically significant.

Finally, for the model’s autocorrelation testing, the
Durbin-Watson method was used. If the amount of this test
is between 1.5 and 2.5, there will be no autocorrelation in
the model. The results indicated that the amount of this
test in all tables was between 1.5 and 2.5; therefore, there is
no other correlation between the variables.
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4. Discussion

In the present study, the effects of exchange rate fluctu-
ations and some other variables on the import and export
of medicine were investigated during 2001 - 2014.

The positive relationship between the medicine im-
port and oil revenues indicates that an increase in oil rev-
enues will lead to the increase of medicine products im-
port. Since the majority of the investments in the health
section is made by the government, the medicine prod-
ucts are known as non-elastic ones, and the country’s rev-
enues are highly dependent on oil revenues, the positive
relationship between medicine import and oil revenues
seems completely logical. In addition, the results of esti-
mating the function of import demand for various prod-
ucts indicate that oil revenues in Iran have a positive sig-
nificant effect on the majority of the products being inves-
tigated (26).

Moreover, the coefficient of GDP is also positive and
statistically significant, which means that an increase in
GDP will increase the import of medicinal products. This
finding shows that enhancing the country’s revenues and
productive capacity can increase the growth and demand
for medicines and health products. Since Iran’s economy
has a controlled and floating exchange system and enter-
ing or exiting the capital to this system is limited, rev-
enues increase will lead to increased demand and there-
fore increased import, especially regarding medicines that
are non-elastic goods. That is to say, by the improvement
and enhancement of GDP, the increase of medicine import
seems logical. These results are in line with the findings of
Sharifi’s study thatinvestigated the effects of exchange rate
fluctuations on the foreign direct investment in Iran, indi-
cating that GDP has a positive relationship with foreign di-
rect investment and the world oil price and exchange rate
fluctuations have negative effects on foreign direct invest-
ment (27). GDP is a significant index of a country’s econ-
omy and its big volume or value will attract the other coun-
tries and foreign investors to invest in such countries.

There is a negative relationship between exchange rate
fluctuations and medicine import, which is not statisti-
cally significant. One of the limitations of the current
study was the shortage of relevant studies on the effect of
exchange rate fluctuations on health and treatment sec-
tion. However, a study entitled "the impact of exchange
rate fluctuations on the import of medical equipment in
Iran" was carried out by Jalaei and Jafari who reported that
GDP and oil revenues have positive impacts on the im-
port of medical equipment while exchange rate fluctua-
tions had a negative effect on the same variable (28). More-
over, in another study conducted by Yusefzadeh et al. (10)
on the business inside the medicine industry in Iran, it
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Table 5. Estimating Augmented Dicky-Fuller Test to Investigate the Existence of Unit Root in Equations’ ResidualsResiduals

T-Statistic Prob.* T-Statistic Prob.*

Augmented Dicky Fuller test -3.06 0.003 -3.42 0.001
Test critical values

1% level -2.61 -2.61

5% level -1.94 -1.94

10% level -1.61 -1.61

Table 6. The Results of the Model’s Estimation of Medicine Import
Short-Term Model Long-Term Model
Variable T-Statistic Coefficient Significance Level T-Statistic Coefficient Significance Level
Intercept 7.28 0.04 < 0.001 -0.13 -6.38 0.892
Import relative price -0.40 -0.01 0.684 -0.002 -0.0001 0.998
Oil revenues 212 0.13 0.039 175 0.1 0.086
Exchange rate fluctuation 1 -0.01 0.230 -1.65 -0.007 0.105
GDP 1.23 0.67 0..223 2.26 1.61 0.028
Table 7. The Results of the Model’s Estimation of Medicine Export
Short-Term Model Long-Term Model

Variable T-Statistic Coefficient Significance Level T-Statistic Coefficient Significance Level
Intercept 131 0.04 0.197 4.11 24.52 < 0.001
GDP 116 2.13 0.249 0.65 0.89 0.518
Oil revenues 0.17 0.02 0.864 119 0.21 0.238
Export relative price 1.42 0.98 0.173 0.95 0.49 0.347
Exchange rate fluctuation -2.40 -0.17 0.020 -0.41 -0.01 0.683

was reported that the business volume inside the pharma-
ceutical industry in Iran and its huge business partners
are very low and because of the value of medicines, the
countries’ import from Iran was less than the value of ex-
ported medicine to Iran. These factors show that the Iran
medicine industryis highly dependent on the import from
other countries and it is known as a dependent industry;
therefore, exchange rate fluctuations will not have any sig-
nificant effect on it.

In the scope of medicine export, the exchange rate co-
efficient has a negative and statistically significant effect
on medicine export. That is to say, with an increase in ex-
change rate fluctuations, the amount of medicine export
decreases. In the long-term run, the lack of safety resulted
from fluctuations in the exchange rate will create an inap-
propriate context and situation for export, which will re-
move the exporters from the export sections and finally,
there will be a decrease in the export section. This is also
due to the dependence of medicine primary materials on
other countries and lower technology for medicine pro-

duction inside Iran. Since the increased exchange rate will
decrease the capacity of domestic production, a decrease
in exports rate is observed. From the experimental per-
spective, it is not possible to discover a clear and signifi-
cant relationship between exchange rate fluctuations and
exports in developing countries. In this regard, Kazerooni
and Feshari conducted a study to shed light on the effect of
exchange rate fluctuations on the country’s economic ac-
tivities. Their findings indicated that fluctuations in the ex-
change rate had a negative impact on non-oil exports (29).
Moreover, investigating the effects of exchange rate fluctu-
ations on the exports of some Asian countries showed that
the fluctuations in the exchange rate had negative effects
on the exports of the investigated countries (30-33). How-
ever in some other countries, the exchange rate is just a
variable and in these countries, exports depend on factors
such as specialty, high technology, and marketing; there-
fore, after investigating the supply and demand, it will be-
come possible to recognize the results of exchange rate
fluctuations in a country’s economic realm.
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4.1. Conclusions

The results indicated the negative effect of exchange
rate fluctuations on the import of medicines. These results
confirm that the lack of support for the pharmaceutical in-
dustry and the import of pharmaceutical products against
the exchange rate fluctuations will lead to the reduced im-
port of medicines, which can threaten the survival of the
pharmaceutical industry and the health of the community.
Regarding the medicine export, the results showed that ex-
change rate fluctuations have a reverse relationship with
medicine export in short-term. This instability and fluctua-
tionin prices will increase the investmentrisk so thatitwill
be difficult for investors in medicine economic realm to
predict the situations; therefore, the medicine market will
be negatively influenced by such conditions. This is while
the exports of medicine should be seen as an essential
principle and considered in future improvement projects.
Therefore, policy-makers should try to manage a flexible
real exchange rate to achieve stability in the real exchange
rate, leading to less affected export and import of pharma-
ceutical products. GDP also indicated a positive effect on
the exports of medicines. This result reveals that increas-
ing the production capacity of the country leads to the
growth of production in various industries, including the
export sectors. Therefore, increasing production, in addi-
tion to responding to the domestic demand, will increase
the export supply. Therefore, economic policies should pri-
marily increase the country’s gross domestic product. This,
in turn, will lead to the development of non-oil exporters
such as pharmaceutical industries.
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