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Abstract

This paper analyzes the impact of remittance inflows on inflation in Egypt. It uses an Autoregressive Dis-
tributed Lag (ARDL) model to identify the short-run and long-run sources of inflation in Egypt during 1975-
2019, while including remittance inflows among the inflation determinants. The results show that remittance 
inflows to Egypt have inflationary pressures in the long run, whereas such inflationary pressures are not con-
firmed in the short run. Other sources of inflation in the long run include the output gap, money supply, and 
openness. The results indicate the exchange-rate pass through effect is transitory, since it exists only in the 
short run.

Keywords: Remittances, Inflation, Cointegration, Autoregressive Distributed Lag Model, Error Correc-
tion Model. 

Introduction
Remittances have several positive economic effects on the recipient countries both at the micro and mac-

ro levels as illustrated by empirical evidence. At the micro level, remittance inflows can help smooth household 
consumption, provide better education opportunities, and provide insurance for families against unemploy-
ment, illness, accidents, and disability. At the macro level, remittance inflows can boost national economies by 
stimulating aggregate demand through increased consumption, increasing inflows that can be invested in pro-
ductive sectors, providing foreign currency inflows, and stabilizing balance of payments accounts in countries 
with structural trade deficit (Sharaf, 2014). 

The relative importance of remittance inflows to Egypt has been rising since the 1970s. Such relative 
importance stems from the growing role played by remittances as source of foreign exchange in the Egyp-
tian economy. Meanwhile, remittance inflows represent a relatively stable source of foreign exchange to Egypt 
compared to exports and net FDI inflows (Zahran, 2019). In this regard, Egypt has been ranked fifth among the 
top remittance-receiving countries in 2019 based on the World Bank with an amount of US$2 26.78 billion 
compared to just US$ 0.825 billion in 1975.

However, several empirical studies have argued that remittance inflows might have inflationary pres-
sures on the receiving countries due to Dutch Disease effects, reduced incentives to work by emigrant’s family 
members, or increased consumption expenditure on the receiving countries mainly on imports (Acosta et al., 
2009; Iqbal et al., 2013; Ngoc and Nguyen, 2014). In this context, there is a lack of the empirical studies that 
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investigate the effect of remittance inflows on inflation in Egypt, and hence this paper will try to cover this re-
search gap by tackling the research question of whether remittance inflows have inflationary or deflationary 
effects on the Egyptian economy.

This paper differs from the previous empirical studies on the determinants of inflation in Egypt, since it 
includes remittances among the inflation determinants while using ARDL cointegration approach to identify 
sources of inflation in Egypt during 1975-2019.  The data involved are annual to cover the period starting from 
the mid-1970s, as quarterly data for remittance inflows are not available for the 1970s and the 1980s. 

The rest of the paper is organized as follows: section (2) reviews the theoretical and empirical literature 
related to the effect of remittance inflows on inflation, while section (3) presents the trend and determinants 
of inflation in Egypt. Section (4) sets the methodology focusing on data, model specification, and the adopted 
econometric technique. Section (5) presents and discusses the model results, and section (6) concludes and 
presents recommemdations.

Literature Review

Literature review will start with a theoretical review of the causes or determinants of inflation followed 
by a review of the impact of remittances on inflation in theory. This theoretical review is then complement-
ed with the empirical evidence on the relationship between remittances and inflation.

Theoretical Background

The theoretical analysis of the relationship between remittances and inflation will start with a discus-
sion of the evolution of the causes of inflation in theory, before focusing on the impact of remittances on 
inflation in theory.

1- Inflation Determinants in Theory

Inflation causes or determinants have been considered among the controversial issues in economic 
theory since the classical theory. Classical and neoclassical economists argued that inflation is caused by 
monetary growth. They adopted the quantity theory of money in its different forms to argue that the price 
level changes proportionally with the money supply given that real output is predetermined in the classical 
and neoclassical theories by the supply factors and is assumed to be at the full employment level, while 
the velocity of money is assumed to be constant in the short run, and hence, inflation is monetary in its na-
ture and is considered a demand-pull inflation according to classical and neoclassical economists (Froyen, 
2013).

By the early 1930s, John Maynard Keynes criticized the quantity theory of money for assuming that 
the velocity of money is constant. Conversely, Keynes adopted the liquidity preference theory to argue 
that the amount of money held by economic agents depends on the change in the interest rate on bonds, 
and thus, the velocity of money might unpredictably change and offset the change in money supply, and in 
such a case, the price level might not change with the change in money supply (Snowdon and Vane, 2005). 
However, Keynes used an inflationary gap model with wage rigidities in the short run to show that an ex-
ogenous increase in aggregate demand will result in inflationary pressures given that the economy was at 
its full employment level. In this way, it appears that the Keynesian explanation of inflation was also a de-
mand-side one, but it differs from that of the classical and neoclassical economists as the Keynesian theory 
was a non-monetary demand-pull inflation theory (Kibritçioğlu, 2002).

By the late 1950s, the neo-keynesian economists started to investigate empirically the relationship 
between inflation and unemployment. Among those economists was Alban Williams Phillips, who used 
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the IS-LM model to argue that there is a long run trade-off between inflation (π) and unemployment (U), as 
represented by the following traditional Phillips-curve equation, considering that the original form of this 
equation was expressed using the change in money wage rate rather than inflation rate (Phillips, 1958):

π
t
 = α(U)  - - - - (1)

Phillips interpreted any decrease in unemployment as an excess demand for labor, and hence, an 
excess demand in the goods market resulting in demand-pull inflation. In this sense, there is an inverse 
relationship between inflation and unemployment that was also confirmed by Lipsey (1960) as well as 
Samuelson and Solow (1960). 

Nevertheless, the trade-off suggested by the Phillips curve was challenged in the late 1960s and early 
1970s as it was unable to explain the existence of both inflation and unemployment, i.e., stagflation in the 
US economy. In this regard, the monetarists led by Milton Friedman and Edmund Phelps criticized the tra-
ditional Phillips curve and alternatively suggested the expectations-augmented Phillips curve (Kibritçioğlu, 
2002). According to Friedman (1968), the inflation equation using the expectations-augmented Phillips 
curve can be expressed as:

π
t
 = α(U) + βπe

t
 - - - - (2)

The above equation implies that Friedman explained the inflation rate at period t by changes in the un-
employment rate in that period and the expected rate of inflation in period t (πe

t
). In this expectations-aug-

mented Phillips curve approach, there will be more than one short run Phillips curve, and each is associated 
with a different expected rate of inflation and there will be a negative relationship between inflation and 
unemployment in the short run. However, as the economic agents adapt to their inflation expectations, the 
economy will move towards its natural rate of unemployment in the long run, and there will not be any long 
run trade-off between inflation and unemployment, and thus, the long run Phillips curve is vertical accord-
ing to the monetarists (Froyen 2013).

In the context of the expectations-augmented Phillips curve, the monetarists believed that inflation 
expectations are backward looking or adaptive, arguing that the economic agents form their inflation ex-
pectations based on past inflation, as represented by the following equation:

πe
t
 = λπ

t-1
 + (1-λ)πe

t-1
 - - - - (3)

Based on equation (3), the expected rate of inflation in period t is a weighted average of the actual in-
flation rate and the expected inflation rate in the previous time period, t-1. This equation is adopted by some 
economists to measure and account for inflation persistence or inertia.

Unlike the monetarist explanation of inflation as a monetary phenomenon, another theoretical strand 
emerged in the 1970s and explained inflation as a cost-push issue that is caused by supply-side factors that 
raise the general price level. Among these supply-side factors are the rise in oil prices, the depreciation in the 
value of domestic currency, or the rise in import prices. The cost-push theories were led by the structuralists 
who related inflation to country-specific structural factors such as the productivity differences between ag-
ricultural and industrial sectors. Furthermore, the second generation of the new classical theory appeared 
in the 1980s and was known as the real business cycle (RBC) theory, as they gave much more importance 
to the role of negative supply shocks such as slowing aggregate productivity, rise in oil or food prices, bad 
weather, and domestic currency in explaining inflation (Kibritçioğlu, 2002).

Following this development in the inflation theory, Gordon (1990) suggested an inflation triangle 
model that explains inflation by three main factors, which are demand, supply, and inflation persistence. 
This model was considered by Gordon as the modern Phillips curve and can be represented as:
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π
t
 = Σα

j
 π

t-j
 + Σβ

i
 (Y

t-i
 - Y*) + θZ

t-i
 - - - - (4) 

In the above equation, π
t-j

 is the lagged inflation that is used as a proxy for inflation persistence, (Y
t-i

 
- Y*) represents the output gap that is a proxy for demand, while Z represents other control variables includ-
ing supply shocks. In this model, inflation stems from three possible determinants which are the rise in in-
flation persistence, the positive output gap implying that actual output (Y) is exceeding the potential output 
(Y*), and negative supply shocks (Benkovskis el al., 2011). Gordon’s triangle model represents a synthesis 
of the theoretical views regarding inflation determinants and causes, and hence, this model can be used to 
investigate inflation determinants empirically.

2- Remittances and Inflation in Theory

In line with the above investigation of the determinants of inflation in theory, remittances have been 
considered among the capital inflows that might have inflationary or deflationary effects in an economy. 
On the one hand, remittances can lead to inflation through three main channels, namely, aggregate de-
mand, foreign reserves, and real exchange rate. 

First, remittance inflows can fuel inflation through their demand-side effects. When remittances in-
crease, the aggregate demand increases resulting in increased consumption. If such increase in in consump-
tion is not accompanied with a rise in the supply of goods and services, the result will be inflationary pres-
sures. This demand-side inflation will take place mainly in countries with supply-side bottlenecks and in 
which remittances flow mainly for altruistic motives, given that remittances for altruistic motives are largely 
directed towards consumption in the recipient countries (Iqbal et al., 2013).

Second, remittance inflows can result in inflationary pressures through their effects on foreign re-
serves. In this regard, an increase in remittances will increase the supply of foreign currency in the recipient 
country, and thus, result in an increase in the domestic money supply. Such rise in domestic money supply 
will, in turn, result in demand-pull inflation, particularly if the central bank fails to fully sterilize this excess 
supply of foreign currency, and this will likely occur in countries that adopt a fixed exchange rate regime 
(Ngoc and Nguyen, 2014).

Finally, remittance inflows can cause inflation through their impact on the real exchange rate. In this 
context, an increase in remittances will increase household income and aggregate demand with a bias to-
wards consumption of nontradables such as real estate and services at the expense of tradable goods. If the 
supply of nontradables is limited by resource availability, the prices of nontradables will rise (Cáceres and 
Saca, 2006). Moreover, since remittances will increase household income, remittance inflows might reduce 
the work incentives and decrease the labor supply in the recipient country resulting in higher wages and 
hence, a rise in production costs of the nontradables which are relatively labor intensive, and this in turn 
will also lead to a rise in the prices of the nontradables. As a result of this rise in the prices of the nontrad-
ables, there will be a resource shift from the tradable to the nontradable sector and thus, a contraction in the 
tradable sector which will cause an appreciation in real exchange rate and inflationary pressures, and this 
phenomenon is known as the Dutch Disease effects (Acosta et al., 2009).

On the other hand, remittance inflows can lead to deflationary pressures. Such deflationary pressures 
might be the result of the increase in resources directed towards investment and production in the recipient 
country, which in turn, will result in an increase in the supply of goods and services, and thus, downward 
pressures on prices (Iqbal et al., 2013).

In addition, remittance inflows will result in a flow of foreign currency into the recipient country caus-
ing an appreciation in the domestic currency. This rise in the value of the domestic currency will reduce the 
costs of imports and therefore, decrease inflationary pressures in countries that depend largely on imports. 
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Such deflationary pressures of remittance inflows will be apparent if the recipient country is adopting a 
flexible exchange rate regime (Ball et al., 2013).

Empirical Evidence

The relationship between remittances and inflation has been largely investigated by several empirical 
studies using time-series or panel data of the remittance-recipient countries. In this regard, the studies have 
followed two different approaches. The first approach focuses on studying the impact of remittances on 
inflation by examining the Dutch Disease effects of remittances, while the other one includes remittances 
among the inflation determinants in the recipient country. Accordingly, this sub-section will focus on re-
viewing the empirical studies that followed these two different approaches.

The first strand of empirical studies investigated the Dutch Disease effects of remittance inflows by 
estimating the effect of remittances on the real exchange rate in the recipient countries. In this context, 
Amuedo-Dorantes and Pozo (2004) studied the impact of remittances on the real exchange rate for a panel 
of 13 Latin American countries during 1979-98 using fixed-effects ordinary least squares (OLS) estimators 
while controlling for some variables. Amuedo-Dorantes and Pozo found that remittances appreciated the 
real exchange rate in the recipient countries and caused inflationary pressures. 

Moreover, Cáceres and Saca (2006) used a vector autoregressive (VAR) model with monthly data to 
investigate the impact of remittances on the real exchange rate in El Salvador during 1995-2004. Cáceres 
and Saca argued that remittances have appreciated the real effective exchange rate (REER) and resulted in 
a rise in the prices of the nontradables, and hence, a resource shift from the tradable to the non-tradable 
sectors with a reduction in the competitiveness of the exports of the tradable sector. 

Following the same approach, Lartey et al. (2008) studied the Dutch Disease effects of remittances for 
a panel of 109 developing and transition countries, including Egypt, during 1990-2003 using dynamic gen-
eralized method of moments (GMM) estimators. They found also that remittances have resulted in Dutch 
Disease effects and that such effects have been stronger in countries with fixed exchange rate regimes. 

The other strand of empirical studies examined the impact of remittances by including remittance in-
flows among the determinants of inflation in the recipient country. For instance, Balderas and Nath (2008) 
estimated the effect of remittances on inflation and relative price variability in Mexico using a VAR mod-
el with monthly data during 1995-2005, while including some other inflation determinants. Balderas and 
Nath argued that there is a positive relationship between inflation and relative price variability, and they 
suggested that remittances might have resulted in inflation, since the majority of remittance inflows to Mex-
ico are spent on consumption rather than investment.

Alternatively, Narayan et al. (2011) investigated the determinants of inflation for a panel of 54 devel-
oping countries, including Egypt, during 1995-2004 using system and differenced GMM estimators. They 
found that remittances had a positive impact on inflation in the long run, given that the positive impact of 
remittances on inflation was not so much apparent in the short run. The results of this study imply that re-
mittances are mostly directed towards consumption in developing countries, particularly those remittance 
inflows that are altruistically motivated.

Furthermore, Nisar and Tufail (2013) adopted Johansen cointegration test with a Vector Error- Correc-
tion Model (VECM) to analyze the inflation determinants in Pakistan during 1970-2010. Nisar and Tufail 
also argued that remittances have affected inflation positively. Among the inflation categories, food infla-
tion was the most positively affected whereas housing and construction inflation was the least positively 
affected by remittances. Similarly, Khan and Islam (2013) found that remittances have caused long-run 
inflationary pressures in Bangladesh during 1972-2010 using Johansen cointegration test with a VECM. 
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Nevertheless, Khan and Islam found argued that there was no significant relationship between remittances 
and inflation in the short run. 

The relationship between remittances and inflation had been also investigated by Abdul-Mumni and 
Quaido (2016) who adopted the bounds testing approach with an Autoregressive Distributed Lag (ARDL) 
model and showed that remittances had a long-run positive inflationary effect in Ghana during 1979-2013. 
However, the results showed that there was no significant relationship between remittances and inflation 
in the short run. 

Unlike the results of most empirical studies, Rivera and Tuallo Jr. (2020) argued that remittances were 
not necessarily inflationary in Philippines during January 2000-October 2019 using a VAR model. Rivera 
and Tuallo Jr. found that the impact of any shock in remittances on inflation was absorbed in the short run, 
implying that there is no relationship between remittances and inflation.

From the above empirical review, it appears that most of empirical studies concluded that remittance 
inflows have inflationary pressures in the recipient countries. Meanwhile, the studies found that these infla-
tionary pressures depend on some factors such as whether remittances are spent on consumption or invest-
ment in the recipient country, the motives for sending remittances are altruistic or related to self-interest 
of the migrant, and whether the adopted exchange rate regime in the recipient country is fixed or flexible. 

Remittances and Inflation in the Egyptian Economy
Remittances are considered an important source of foreign exchange in the Egyptian economy and 

hence, play a major role in affecting economic growth and development in several ways. This section will 
firstly emphasize the relative importance and determinants of remittance inflows to Egypt, and then will 
investigate the main determinants of inflation in Egypt according to empirical literature.

Relative Importance and Determinants of Remittance Inflows to Egypt

The relative importance of remittance inflows to Egypt has increased since the 1970s with the rising 
trend of emigration, mainly the emigration of Egyptian workers to the Gulf countries. In this regard, the 
number of Egyptian emigrants has increased by about three times from 1.3 billion in 1990 to 3.6 billion in 
2019, which makes Egypt ranked the 19th among the top origin countries of international migrants in 2019 
according to the United Nations Department of Economic and Social Affairs (UN-DESA).

Here, remittances are defined to include both personal transfers and compensation of employees as 
defined in the Sixth edition of the IMF’s Balance of Payments Manual. According to this definition, personal 
transfers consist of all current transfers in cash or in kind made or received by resident households to or 
from nonresident households, whereas compensation of employees refers to the income of border, sea-
sonal, and other short-term workers who are employed in an economy where they are not resident and of 
residents employed by nonresident entities (IMF, 2009).

According to the World Development Indicators (WDI) by the World Bank, remittance inflows to Egypt 
have grown substantially since the 1970s reaching US$ 26.78 billion in 2019 compared to US$ 0.825 billion 
in 1975. As a percentage of gross domestic product (GDP), remittances represented 8.8% in 2019 compared 
to 7.1% in 1975. Moreover, Egypt was ranked the fifth among the top remittance-recipient countries in 
2019 after India, China, Mexico, and the Philippines according to the World Bank.

The rising importance of remittances in the Egyptian economy stems from being an important source of 
foreign exchange. Figure (1) shows that remittances as a % of GDP come after exports as a source of foreign ex-
change followed by net foreign direct investment (FDI) flows and official development assistance (ODA) flows.
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Figure (1) Sources of Foreign Exchange (% of GDP)

Furthermore, it appears that remittances represent a relatively stable source of foreign exchange in the 
Egyptian economy compared to exports and net FDI inflows. According to figure (1), although exports and 
net FDI inflows have fallen due to the 2008 global financial crisis and political instability after January 2011, 
remittance inflows as a % of GDP have increased in most of the years during 2009-2019, which confirms 
the relative stability of remittance inflows.

Such increasing importance of remittances as 
a source of foreign exchange in Egypt can be proved 
also by observing the trend of remittances as a % of 
imports and international reserves, as illustrated by 
figures (2) and (3) respectively. Figure (2) indicates 
that remittances have represented about 25% of im-
ports on average during 1975-2019, whereas figure 
(3) shows that remittances as a % of international re-
serves have averaged nearly 85% during 1975-2019.

Moreover, empirical evidence shows that re-
mittances have contributed positively to economic 
growth in Egypt. For instance, Sharaf (2014) found 
using an ARDL model that remittances had a long-run 
positive impact on economic growth in Egypt during 
1977-2012. The same conclusion has been reached 
by Naga (2015) using an ARDL model for the time pe-
riod during 1975-2012. 

Nevertheless, an in-depth investigation of re-
mittance inflows to Egypt will show that there are 
several factors that determine the amount of remit-
tance inflows, the motives for sending them, as well 
as how those inflows are spent. Thus, it is important 
to differentiate between such determinants of remit-
tance inflows both at the micro and macro levels.

At the micro level, the empirical studies adopted mainly qualitative data of the migrants and recipi-
ent families. For example, Jureidini et al. (2010) showed through interviews with 200 remittance-receiving 
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Figure (2) Remittances as a % of Imports
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Figure (3) Remittances as a % of International Reserves
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households across four Egyptian governorates that 80% of recipient families use remittances for meeting 
their daily needs including health and education, whereas the remaining 20% of recipient families invest 
in some form and 50% of those who invest have directed their investment towards real estate.  Similar 
results have been reached by Farzanegan et al. (2017) through interviews with 304 remittance-receiving 
households across 16 Egyptian governorates during May 2015-May 2016, as they observed that 85% of the 
respondents in the survey said that they do not invest remittances. 

At the macro level, several empirical studies used quantitative data to investigate the macroeconomic 
determinants of remittance inflows to Egypt.  For instance, Akçay and Karasoy (2019) found using an ARDL 
model that remittance inflows to Egypt were positively related to macroeconomic instability and oil prices 
during 1980-2015, whereas remittances inflows were not significantly associated with GDP growth in Egypt. 
Similarly, Qutb (2019) argued using an ARDL model that remittances are negatively associated with real 
exchange rate, real GDP per capita, and macroeconomic stability. The results of Akçay and Karasoy (2019) as 
well as Qutb (2019) indicate that remittance inflows to Egypt are counter-cyclical to output shocks.

Trend and Determinants of Inflation in Egypt

The review of inflation dynamics in Egypt shows that inflation rate has fluctuated largely depending on 
several determinants that differed from one sub-period to another. In this context, this sub-section will start 
with reviewing the inflation trend in Egypt during 1975-2019, and then identifying the main determinants 
of inflation through reviewing the empirical studies in that regard.

1- Inflation Trend in Egypt
During the second half of the 1970s as well as the whole 1980s, the monetary policy in Egypt was 

largely influenced by the fiscal policy, since the monetary policy instruments were mainly directed towards 
financing the rising budget deficit. Thus, the Central Bank of Egypt (CBE) was lacking independence in op-
erating the monetary policy effectively to achieve price level stability (Abo El Eyoun, 2003). Consequently, 
the inflation rate was high with an average of 15.5% during 1975-1991 and reached its peak in 1986 with 
23.9% as shown in figure (4).
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Figure (4) Inflation by Consumer Prices (annual %)

By the early 1990s, the Government of Egypt (GoE) implemented the Economic Reform and Structural 
Adjustment Program (ERSAP) aiming at stabilizing the macroeconomic indicators and among these indica-
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tors was the inflation rate. Accordingly, the CBE started to adopt indirect monetary policy instruments to 
achieve price level stability and exchange rate stability. Meanwhile, the credit ceilings were abolished in 
the early 1990s. As a result of such reforms, the inflation rate declined to reach an average of 11.4% during 
1992-1996 and the inflation rate was 7.2% in 1996 compared to 19.7% in 1991.

Starting from 1997, the Egyptian economy faced a liquidity crisis that was caused by both internal and 
external shocks. The internal shocks included mainly the large amount of bank loans given to the real estate 
sector as well as the largely growing public debt, whereas the external shocks involved the decline in foreign 
currency inflows from oil exports, tourism, Suez Canal, and workers’ remittances (Moursi et al., 2007).  Con-
sequently, the inflation rate has declined to reach an average of 3.2% during 1997-2002.

In January 2003, the CBE replaced an adjustable peg for the exchange rate with a floating exchange 
rate and the Egyptian pound lost 50% of its value resulting in an exchange rate pass-through effect. Conse-
quently, the inflation rate has risen from 4.5% in 2003 to 11.3% in 2004. 

Since 2005, the CBE has shifted towards inflation targeting with price level stability as the sole ultimate 
objective of the monetary policy, but the inflation rate remained high with an average of 10.5% during 
2005-2010 due to several factors. Among these factors were the avian flu outbreak in 2006 and 2007, 
the surge in world food prices, the rise in domestic oil prices, and the fall in foreign currency inflows that 
followed the global financial crisis during 2007-2009 (Moriyama, 2011). In this context, the inflation rate 
surged from 4.9% in 2005 to 18.3% in 2008 before falling to 11.3% in 2010.

Although the sub-period during 2011-2015 has been characterized by a decline in the economic ac-
tivity due to the political instability that followed the Jan 25th revolution in 2011, the inflation rate reached 
10.4% in 2015 compared to 7.1% in 2012 with an average of 9.4% during 2011-2015. Such relatively high 
inflation rate can be largely explained by the fall in the value of the Egyptian pound as a result of the decline 
in foreign currency inflows. In addition, this rise in the inflation rate might be explained also by the growing 
budget deficit resulting from the increased government spending for social reasons such as wage bill and 
subsidies after the Jan 25th revolution.

The last sub-period during 2016-2019 witnessed a surge in inflation rate that reached a 16.7% on 
average with a record high of 29.5% in 2017. Such rise in the inflation rate resulted mainly from the ex-
change rate pass-through effect that followed the adoption of a floating exchange rate in November 2016. 
Following such devaluation, the Egyptian pound lost about 78% of its value during 2017 compared to 2016. 
However, as a result of the effective monetary policy management by the CBE, the inflation rate declined to 
14.4% in 2018 and then to 9.2% in 2019.

2- Inflation Determinants in Egypt

The review of empirical studies of the inflation determinants in Egypt shows that the results of these 
studies varied depending on several factors such as the type of data, the time period under investigation, the 
adopted econometric estimation technique, and the variables included in the econometric model. 

For instance, Ali (2011) analyzed the inflation dynamics in Egypt during 1980-2009 using a VAR mod-
el of monthly data. Although the results indicated that the inflation determinants have differed from one 
sub-period to another as previously illustrated in our analysis of the inflation trend in Egypt, the study ar-
gued that inflation persistence (lagged inflation) explained the largest portion of variation in inflation fol-
lowed by monetary growth (money supply) and then supply-side shocks, whereas the exchange rate pass-
through effect has just explained a small portion of changes in inflation.

Hosny (2013) used an ARDL model of monthly data during 2003-2012 to differentiate between the 
internal and external sources of inflation in Egypt. The long-run results of the model showed that monetary 
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growth and global commodity prices were the main determinants of inflation, while the short-run determi-
nants were inflation persistence, supply-side bottlenecks, and the exchange rate pass-through effect. 

Furthermore, El Baz (2014) investigated the determinants of inflation in Egypt using a VAR model of 
annual data during 1991-2012. The results concluded that inflation is mostly driven in Egypt by inflation 
persistence followed by monetary growth, output gap, World food prices, and the exchange rate pass-
through effect.

Alternatively, Abdelraouf et al. (2019) adopted an ARDL model of monthly data during January 
2000-October 2018 to investigate the inflation dynamics in Egypt while focusing on the effect of relative 
price variability resulting from nominal price rigidities, less market competition, and administered prices. 
The results indicated that inflation was largely driven in the long run by money supply related to financing 
the budget deficit followed by relative price variability, whereas the exchange rate pass-through effect and 
supply-side shocks were transitory rather than being structural determinants of inflation. 

Moreover, Abonazel and Elnabawy (2020) similarly argued using an ARDL model of quarterly data 
during 2005:Q1-2018:Q2 that the main sources of inflation in Egypt were monetary growth, inflation per-
sistence, and the exchange rate pass-through effect, which complies with the results of the above-men-
tioned empirical studies.

Based on the results of the reviewed empirical studies, it can be concluded that the main determinants 
of inflation in Egypt are inflation persistence, monetary growth, and supply-side shocks which matches 
with Gordon’s triangle model of inflation sources. However, it appears that such empirical studies have not 
included remittances among the inflation determinants in Egypt despite of the inflationary pressures that 
might result from the huge remittances flowing to the Egyptian economy. In this regard, this paper differs 
from the above-mentioned empirical studies as it includes remittances among the inflation determinants.

Methodology

This paper adopts ARDL cointegration approach to identify the short-run as well as the long-run sourc-
es of inflation in Egypt during 1975-2019 with special emphasis on remittances and its relationship with 
inflation. 

Model Specification and Data

Based on the theoretical and empirical evidence on the determinants of inflation, the specified model 
included variables related to different sources of inflation such as output gap, money supply, remittances, 
exchange rate, and trade openness. The specified model of the inflation determinants takes the following 
form:

CPI = f (GAP, MON, REM, EXR, OPEN) - - - - (5)

Where:
- CPI       the consumer price index used as a proxy for inflation rate
- GAP       the output gap calculated using the Hodrick-Prescott (HP) filter
- MON      the money supply or broad money (M2)
- REM        the remittance flows that include both personal transfers and compensation of employees             
- EXR         the nominal exchange rate of the Egyptian pound against the US dollar
- OPEN     trade openness which is trade as a percentage of GDP
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The output gap is calculated using the Hodrick-Prescott (HP) filter which is a data smoothing tech-
nique that separates the long-run trend in a data series from the short-run fluctuations. The HP filter for GDP 
decomposes the real GDP growth into trend and cyclical components (De Jong and Sakarya, 2016). Here, 
the cyclical component represents the output gap which is the difference between the actual series of real 
GDP growth and its long-run trend (Hosny, 2013). 

The source for the annual data of the nominal exchange rate was the CBE, while the annual data for the 
remaining variables were extracted from the WDI by the World Bank. All the variables were represented in 
their natural logarithms except the output gap, since the output gap might have negative values if real GDP 
growth is below its long-run trend.

Econometric Technique

According to recent literature in econometrics, most time series are not stationary implying that that 
the means and variances of the variables are not constant and depend on time. In this context, the OLS 
estimation of such non-stationary time series will result in spurious regression with misleading conclu-
sions. In order to avoid this problem of spurious regression, econometrics has moved towards cointegration 
technique. Cointegration detects whether there is a long-run equilibrium relationship between the non-sta-
tionary variables (Nkoro and Uko, 2016).    Here, we can distinguish between Engle-Granger cointegration 
approach, Johansen cointegration approach, and ARDL cointegration approach which is also known as the 
bounds testing approach. 

According to Pesaran and Shin (1999), the performance of ARDL approach is better if the sample size 
is small or finite. Furthermore, Pesaran et al. (2001) suggested that using ARDL approach is applicable re-
gardless of whether the variables are purely integrated of order zero, I(0), or purely integrated of order one, 
I(1), or a mixture of I(0) and I(1) variables. This is unlike to the Engle-Granger and Johansen approaches, 
since both approaches are concentrating only on variables that are I(1).

Consequently, the ARDL cointegration approach will be adopted in this paper since its requirements 
are fulfilled. Firstly, the sample size is finite covering the annual data during 1975-2019. Secondly, the vari-
ables under consideration represent a mixture of I(0) and I (1) variables as shown in section (5).  

The ARDL cointegration approach starts with testing for the stationarity of the variables using unit 
root tests such as the Augmented-Dickey Fuller (ADF) and Phillips-Perron (PP) tests. If the variables were a 
mixture of I(0) and I(1) variables, then the autoregressive distributed lag-unrestricted error correction (AR-
DL-UECM) model is estimated using OLS where the lagged differences and lagged levels of all the variables 
are included in the model in the following form:

∆𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 =  𝛼𝛼0 +  ∑ 𝛼𝛼1𝑖𝑖

𝑃𝑃

𝑖𝑖=1
∆𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−𝑖𝑖 +  ∑ 𝛼𝛼2𝑖𝑖

𝑞𝑞1

𝑖𝑖=0
∆𝐺𝐺𝐺𝐺𝐶𝐶𝑡𝑡−𝑖𝑖 +  ∑ 𝛼𝛼3𝑖𝑖

𝑞𝑞2

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖

+ ∑ 𝛼𝛼4𝑖𝑖

𝑞𝑞3

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖 + ∑ 𝛼𝛼5𝑖𝑖

𝑞𝑞4

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖 + ∑ 𝛼𝛼6𝑖𝑖

𝑞𝑞5

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝐶𝐶𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖

+  𝛽𝛽1𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 +  𝛽𝛽2𝐺𝐺𝐺𝐺𝐶𝐶𝑡𝑡−1 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−1 +  𝛽𝛽4𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−1
+  𝛽𝛽5𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−1 +  𝛽𝛽6𝑙𝑙𝑙𝑙𝑙𝑙𝐶𝐶𝑙𝑙𝑙𝑙𝑡𝑡−1 +  𝜀𝜀𝑡𝑡 − − − −(6) 

  The optimal lag levels (p, q
1
, q

2
, q

3
, q

4
, q

5
) for the above ARDL-UECM is selected based on the lag length 

criteria such as Akaike Information Criterion (AIC) or Schwarz  Criterion (SC), where the selected model is 
the one with least value for the criterion.  
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In the next step, the existence of cointegration between the model variables is tested using the bounds 
testing approach proposed by Pesaran et al. (2001). According to the bounds testing approach, the signifi-
cance of the lagged levels of the regressors is tested using the F-statistic where there are two sets of asymp-
totic critical values that define two bounds, which are the lower bound and the upper bound.

The lower bound assumes that all variables are I(0), while the upper bound assumes that all variables 
are I(1). If the computed F-statistic for all the lagged levels of the regressors is above the critical value for the 
upper bound, it can be concluded that the regressors are cointegrated. Conversely, if the computed F-sta-
tistic is below the critical value for the lower bound, then the regressors are not cointegrated. Finally, if the 
computed F-statistic is between the critical values for the lower and upper bounds, the inference will be not 
conclusive in this case.

In the bounds test, the null hypothesis (H
0
) is that there is no long-run relationship between regres-

sors (there is no cointegration) and the alternative hypothesis (H
1
) is that there is a long-run relationship 

between the regressors (there is cointegration) as shown below:

H
0
: β

1
 = β

2
 = - - - - = β

6
 = 0 

H
1
: β

1
 ≠ β

2
 ≠ - - - β

6
 ≠ 0 

If the null hypothesis of the bounds test is rejected, this implies that variables are cointegrated and thus 
we can proceed with estimating the long-run coefficients using the conditional ARDL model (p, q

1
, q

2
, q

3
, q

4
, 

q
5
) which will take the following form:

𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 =  𝛽𝛽0 + ∑ 𝛽𝛽1

𝑃𝑃

𝑖𝑖=1
𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1 + ∑ 𝛽𝛽2

𝑞𝑞1

𝑖𝑖=0
𝐺𝐺𝐺𝐺𝐶𝐶𝑡𝑡−1 +  ∑ 𝛽𝛽3

𝑞𝑞2

𝑖𝑖=0
𝑙𝑙𝑙𝑙𝑀𝑀𝑀𝑀𝑀𝑀𝑡𝑡−1

+ ∑ 𝛽𝛽4

𝑞𝑞3

𝑖𝑖=0
𝑙𝑙𝑙𝑙𝑅𝑅𝑅𝑅𝑀𝑀𝑡𝑡−1 + ∑ 𝛽𝛽5

𝑞𝑞4

𝑖𝑖=0
𝑙𝑙𝑙𝑙𝑅𝑅𝐸𝐸𝑅𝑅𝑡𝑡−1 + ∑ 𝛽𝛽6

𝑞𝑞5

𝑖𝑖=0
𝑙𝑙𝑙𝑙𝑀𝑀𝐶𝐶𝑅𝑅𝑀𝑀𝑡𝑡−1 + 𝜇𝜇𝑡𝑡

− − − −(7) 

  Finally, an error correction model (ECM) is estimated using OLS to represent the short-run dynamics 
of the model in the form of the lagged differences of the variables in addition to an error correction term 
(ECT

t-1
) that shows the speed of adjustment of the variables towards the long-run equilibrium. The condi-

tional ECM (p, q
1 

, q
2 

, q
3 

, q
4 

, q
5
) will take this form: 

∆𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 =  𝛼𝛼0 +  ∑ 𝛼𝛼1𝑖𝑖

𝑃𝑃

𝑖𝑖=1
∆𝑙𝑙𝑙𝑙𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−𝑖𝑖 + ∑ 𝛼𝛼2𝑖𝑖

𝑞𝑞1

𝑖𝑖=0
∆𝐺𝐺𝐺𝐺𝐶𝐶𝑡𝑡−𝑖𝑖 +  ∑ 𝛼𝛼3𝑖𝑖

𝑞𝑞2

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖

+ ∑ 𝛼𝛼4𝑖𝑖

𝑞𝑞3

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖 +  ∑ 𝛼𝛼5𝑖𝑖

𝑞𝑞4

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖 + ∑ 𝛼𝛼6𝑖𝑖

𝑞𝑞5

𝑖𝑖=0
∆𝑙𝑙𝑙𝑙𝑙𝑙𝐶𝐶𝑙𝑙𝑙𝑙𝑡𝑡−𝑖𝑖

+  𝜆𝜆𝑙𝑙𝐶𝐶𝐸𝐸𝑡𝑡−1 +  𝜀𝜀𝑡𝑡 − − − −(8) 

  In the above ECM, the coefficient of the error correction term (λ) shows how much of the divergence 
from the long-run equilibrium in the previous time period (t-1) is being adjusted in the current time period 
(t). A negative and statistically significant λ indicates that a convergence of the variables towards the long-
run equilibrium, whereas a positive λ indicates a divergence from the long-run equilibrium (Nkoro and 
Uko, 2016).
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Results

Before running the regression, the 
time series are checked to identify their or-
der of integration using the ADF and PP unit 
root tests and the results of both tests are 
reported in tables (1) and (2) respectively 
using EViews 10. The results of both tests 
show that the time series variables repre-
sent a mixture of I(0)  and I(1), indicating 
that the ARDL approach to cointegration is 
the appropriate approach in this case.

The ARDL model is then estimated 
using OLS with optimal lags as an ARDL 
(1, 0, 3, 3, 1, 3) based on the Akaike Infor-
mation Criterion (AIC) for model selection. 
Now, the model variables will be tested for 
cointegration using the bounds test pro-
posed by Pesaran et al. (2001). The results 
reported in table (3) indicate that cointe-
gration exists between the variables; that 
is, there is a long-run relationship between 
the variables in their levels, since the F-sta-
tistic of the bounds test is equal to 13.67 
which is above the critical values of the up-
per bound at all levels of significance.

Long-run results of the conditional ARDL model 
are reported in table (4). Long-run results show that 
the coefficient for remittance inflows is positive and 
statistically significant with a 1% increase in remit-
tance inflows leading to about 0.64% increase in the 
inflation rate, implying that remittance inflows have 
inflationary pressures in the long run. This result is 
consistent with the results of most empirical studies 
such as Nisar and Tufail (2013), Ngoc and Nguyen 
(2014), and Abdul-Mumni and Quaido (2016).  

Such inflationary pressures caused by remittance inflows to Egypt in the long run can be explained 
by the results of the empirical studies on the determinants of remittance inflows to Egypt such Jureidini et 
al. (2010) and Farzanegan et al. (2017) which concluded that the majority of remittance inflows to Egypt 
are spent on consumption rather than being directed to investment in productive sectors. Furthermore, the 
results of Akçay and Karasoy (2019) as well as Qutb (2019) argued that remittance inflows to Egypt are 
counter-cyclical to output shocks and thus, are sent for altruistic motives rather than investment purposes, 
given that the remittances sent for altruistic motives are mainly spent on consumption. 

Since the output gap is not log transformed while the CPI is log transformed, we will exponentiate the 
coefficient for output gap and then subtract one from this number and multiply by 100 to get the percent 

Table 1
Results of ADF Unit Root Test

Order of 
Integration

First DifferenceLevel
Variable   Trend and   

InterceptInterceptTrend and 
InterceptIntercept

I(1)-3.4353*-3.3234**-1.8549                        -1.2383              lnCPI
I(0)-13.756***-13.877***-6.5362***-5.0662***          GAP
I(1)-5.3029***-4.9826***-2.3417-2.5917lnMON
I(1)-6.4351***-6.5151***-1.7649         -0.8941lnREM
I(1) -4.2741***-4.3403***-2.9524-0.9984lnEXR
I(0)-5.5650***-5.6287***-4.7811***-3.3312**lnOPEN

*** Significant at 1%, ** Significant at 5%, * Significant at 10%
Null Hypothesis: The series contains a unit root
Reported values represent the t-statistics

Table (2)
Results of PP Unit Root Test

Order of 
Integration

First DifferenceLevel
Variable  Trend and  

Intercept  InterceptTrend and 
InterceptIntercept

I(1)-3.4235*-3.2921**  -1.5561  -1.1210lnCPI
I(0)-24.595***-24.741***-7.2815***-7.3676***GAP
I(1) -5.2689***-4.9516*** -2.4051-2.4629lnMON
I(1)-6.4404***-6.5255***  -1.7649 -0.8653lnREM
I(1) -4.1687***-4.1864***  -1.8843-0.6467lnEXR
I(1) -5.5861***-5.6485***  -2.7064-2.4698lnOPEN

*** Significant at 1%, ** Significant at 5%, * Significant at 10%
Null Hypothesis: The series contains a unit root
Reported values represent the adjusted t-statistics

Table (3)
Results of Bounds Test

Critical ValuesSignificance 
LevelValueTest 

Statistic I(1) BoundI(0) Bound
  Finite Sample: n =4513.67F-statistic 3.6472.45810%

4.2682.9225%5K
5.5984.0301%42Actual 

Sample 
size

         Finite Sample: n = 40
3.7082.48310%
4.3382.9625%
5.8984.0451%

Null Hypothesis: No levels relationship
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increase in the inflation rate for every one-unit increase 
in the output gap, which will be equal to about 6% in this 
case. This positive and statistically significant coefficient for 
output gap implies that an increase in real GDP above its 
trend will be associated with inflationary pressures from 
the demand side. Meanwhile, money supply has a positive 
and statistically significant coefficient with a 1% increase in 
money supply leading to about 0.69% increase in the infla-
tion rate, and this result complies with the empirical studies 
on the sources of inflation in Egypt.

Moreover, openness has a positive and statistically 
significant coefficient with a 1% increase in openness resulting in about 1.2% increase in the inflation rate, 
and this can be explained by the fact that Egypt is a largely importing country and thus, the rise in import 
prices will increase the inflationary pressures. Although, exchange rate has a positive coefficient but it is 
statistically insignificant, implying that there is no evidence of the exchange rate pass-through effect in the 
long run in the Egyptian economy.

Short-run results as represented by the ECM are reported in table (5). Unlike the long-run results, 
remittance inflows have a negative and statistically significant effect on inflation with a lag of one and two 
years, and this result might be due to the rise in foreign currency inflows caused by remittances which, in 
turn, result in an appreciation in the value Egyptian pound. Such appreciation in the value of the Egyptian 
pound leads to a fall in the imports bill in the short run, and thus a decrease in the inflation rate. Such result 
matches with the results of empirical studies such as Narayan et al. (2011), Khan and Islam (2013), and 
Abdul-Mumni and Quaido (2016) which argued that the positive effect of remittances on inflation was not 
confirmed in the short run.

Other short run results indicate that the exchange rate has 
inflationary pressures, since the coefficient for exchange rate 
shows that every 1% increase in nominal exchange rate results 
instantaneously in about 0.1% increase in the inflation rate. The 
effect of openness on inflation in the short run indicates that 
it has a positive statistically significant effect instantaneously 
confirming with the long-run results and a negative statistically 
significant effect with a lag of two years. Such negative effect of 
openness can be explained by the increased efficiency and com-
petitiveness caused by trade openness which, in turn, decrease 
the inflationary pressures.

Finally, the error correction term has a negative and statisti-
cally significant coefficient which indicates convergence towards 
long-run equilibrium with about 13% of the disequilibrium is be-
ing adjusted each year as suggested by the coefficient of the error 
correction term which is equal to -0.1283. In other words, it takes 
about 8 years for the variables to converge towards long-run 
equilibrium which is considered a slow adjustment. This result is expected since most of the empirical stud-
ies have concluded that inflation persistence is considered among the main sources of inflation in Egypt, 
implying that past inflation rates play an important role in determining current inflation rate in the short run 
due of the lack of confidence by the public in the monetary policy’s commitment towards inflation targeting.

Table (4)
Long-Run Results

ARDL (1, 0, 3, 3, 1, 3)
Dependent variable: InCPI

t
 

t-statisticStandard ErrorCoefficientVariable
-4.27117.4458-31.802***Constant
1.81920.0323      0.0587*GAPt
4.36040.15900.6933***lnMONt
2.67190.2391      0.6388**lnREMt
0.49810.1942      0.0967lnEXRt
2.15040.5687      1.2229**lnOPENt

*** Significant at 1%, ** Significant at 5%, * Significant at 10% 

Table (5)
Short-Run Results: Error Correction Model
Dependent variable: ∆lnCPI

t

t-statisticStandard 
ErrorCoefficient      Variable

-9.68880.4210-4.0795***Constant
-1.25630.0549-0.0689∆lnMON

t
-0.52560.0509-0.0268∆lnMON

t-1
-3.87230.0517-0.2004***∆lnMON

t-2
1.11180.02020.0224∆lnREM

t
-5.00510.0244-0.1220***∆lnREM

t-1
-2.54460.0257-0.0655**∆lnREM

t-2
3.53090.02880.1018***∆lnEXR

t
2.51510.05010.1259**∆lnOPEN

t
-3.49670.04420.0573∆lnOPEN

t-1
-3.49670.0435-0.1521***∆lnOPEN

t-2
-9.92240.0129-0.1283***ECT

t-1
Adjusted R2  = 0.748                 F-statistic = 12.07     
*** Significant at 1%, ** Significant at 5%, 
* Significant at 10%
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The value of adjusted R2  indi-
cates that about 75% of the changes in 
inflation rate is explained by changes 
in the independent variables included 
in the model. Meanwhile, the model is 
significant as the F-statistic was equal 
to 12.07. Moreover, the results of diag-
nostic tests for the model, as reported in 
table (6), show that the normality assumption is satis-
fied and that the model is well specified with no serial 
correlation and heteroskedasticity problems.

Furthermore, the stability of the model is tested. 
Figures (5) and (6) confirm that the model satisfies the 
stability condition, since the sum and cumulative sum 
of squares of recursive residuals lie between the lower 
and upper bounds implying that there is no root lying 
outside the significance level.

Conclusion

Remittances represent an important source of 
foreign exchange in the Egyptian economy. Neverthe-
less, empirical evidence shows that remittance inflows 
might have inflationary pressures in the recipient 
country. Thus, this paper uses an ARDL model to iden-
tify the source of inflation in Egypt during 1975-2019, 
while including remittances among the inflation deter-
minants.

The results show that remittance inflows have 
inflationary pressures in the long run, and such result 
can be explained by the conclusion reached by some 
empirical studies that remittance inflows to Egypt are 
mainly directed towards consumption rather than in-
vestment in productive sectors. However, the short-run results indicate that remittance inflows might have 
deflationary pressures, and this result matches with other empirical studies on some developing countries 
which argued that the inflationary pressures caused by remittances are not confirmed in the short run.

Furthermore, the results on sources of inflation in the long run in addition to other than remittances 
are consistent with most empirical studies on the determinants of inflation in Egypt. Other sources of in-
flation in the long run include the output gap, money supply, and openness, whereas exchange rate pass-
through effect is transitory as it exists only in the short run. Accordingly, there are some recommendations 
that might help contain inflationary pressures of remittances in the long run. Among these recommenda-
tions are implementing information campaigns that target Egyptian emigrants on the available investment 
opportunities in Egypt, creating financial products that are customized for Egyptian emigrants, reducing the 
regulative burdens on investment in Egypt, and providing more incentives for Egyptian emigrants to invest 
in productive sectors not just the real state sector. 

Table (6)
Results of Diagnostic Tests

p-valueTest StatisticTest
0.4151Jarque-Bera = 1.7585Jarque-Bera Test for Normality
0.5965F-statistic = 0.5284Breusch-Godfrey Serial Correlation LM Test
0.1733F-statistic = 1.5088Breusch-Pagan-Godfrey Heteroskedasticity Test
0.5928
0.5928

t-statistic = 0.5421
F-statistic = 0.2938

Ramsey RESET Test for 
Model Specification
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