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Abstract: Empirical investigation on the comparative potency of monetary and fiscal
policies is still dubious among two major schools of thought in economics so called clas-
sical and Keynesian. Hence, this paper investigates the relative effectiveness of mone-
tary and fiscal policies in affecting economic growth by employing Auto-Regressive Di-
stributive Lag Model (ARDL) for the time spanning from 1975 to 2017. The proxies used
in this study for monetary and fiscal policy were Broad money supply (M2) and govern-
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ment consumption expenditure respectively while real GDP at constant prices in 2010
is used as proxy for economic growth in Ethiopia. Anderson and Jordan (1968) “St. Lo-
uis equation” has been used to estimate the comparative potency of monetary and fi-
scal policies. The empirical results indicate that both the monetary and fiscal policies
have equal statistically significant and positive impact on economic growth in Ethiopia
with different significance level and magnitude. Besides of equal effectiveness, the ela-
sticity of real output with respect to fiscal policy variable is greater than the elasticity
with respect to money supply which show fiscal policy is more effective than monetary
policy in influencing Real GDP in the long-run. However, in the short run, the fiscal po-
licy is effective while that of the monetary policy proxy by money supply is ineffective
in affecting output growth in Ethiopia. Therefore, to have continuous and sustainable
economic growth, the coordination of monetary and fiscal policies are vital and the lack
of this coordination leads to a sharp downturn of overall economic performance, even
can hurt the economy.

[ | INTRODUCTION

Background of the study

Unquestionably, macroeconomic policies act a vital part in promoting and
achieving maintainable and adequate economic environment which creates it
conceivable for an economy to achieve a more rapidly, steady and persistent
growth without aggravating inflation. This essential role is undertaken by the
two leading tools of macroeconomic policy so called Monetary and fiscal pol-
icies in an economy. Responding to the economic fluctuation is regarded as
the main aim of using monetary and fiscal policy tools by policymaker. Even
though well-known formulation of monetary policy is towards controlling in-
flation and fiscal policy designed to the issue of public finance, both policies can
be employed to respond to economic activity (Sen & Kaya, 2015).

However, the relative effectiveness of both monetary and fiscal policies has
been left to argument between two schools of thought namely the Keynesians
and Monetarists since 1960s. In this point of view, there is still on-going debate
and argument among different scholars from both theoretical and empirical
perspectives. According to Keynesians argument, conducting fiscal policy as
compared to monetary policy is strong and more effective in boosting econom-
ic activity through increasing aggregate demand, whereas the Monetarists in
contrast claiming that monetary policy is more powerful effect on macroeco-
nomic variables. According to monetarists, monetary urge is the most impera-
tive factor contributing for fluctuation in output, employment and prices. As
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argued by Milton Friedman (1974) money stock is all that matters for variation
in nominal income and for the short run deviations in real income as an over-
statement and forwarded that pure fiscal policies namely increasing govern-
ment expenditure or reduction in tax cannot effect real output.

Their justifiable empirical and theoretical based disagreement between
two main extreme schools of thought has never come up with clear-cut con-
clusion and has been continued unending investigation among academic, econ-
omists and policymakers. The early seminal paper by Andersen and Jordon
(1968) developed empirical policies debate on issue that which police is more
powerful and effective in effecting output growth. In throughout literature re-
view, still there is no credible evidence-based empiric has been found in rela-
tion to the relative effectiveness of monetary and fiscal policies on economic
activity (Ozer & Karagdl, 2018).

Moreover, more recent global recession occurrence since 2008 financial
crisis have acknowledged a renewed debate about the relative effectiveness
of monetary and fiscal policies on economic activity though there had been
widely believed statement among different scholars that implementing fiscal
policy is more complex process and controversy than applying monetary policy
instrument which is easily managed and controlled by certain authorized body
in behalf of government (Sen & Kaya, 2015). In contrast to aforementioned ar-
gument, as is mentioned by (Guerguil, Mandon & Tapsoba, 2017) and (Ozer
& Karagol, 2018), due to large and prolonged growth and employment costs of
the crisis, monetary policy has limited effect when interest rates are wedged
at the zero lower-bound, and the essential of increased public expenditure to
tackle a “secular stagnation” in this economic phenomena, there is a tendency
of agreement among economists and policy makers for the powerfulness of fis-
cal policy as a countercyclical macroeconomic policy tool.

The aim of this paper is to examine the relative effectiveness of monetary
and fiscal policies on output growth in Ethiopia over the period of 1980 and
2016/17 by using ARDL Bounds test approach to co-integration “via the St. Lou-
is approach”. To the best of our knowledge, this study the first attempted to pro-
vide empirical evidence on comparative efficiency of monetary and fiscal poli-
cies on output growth in case of Ethiopia which is long-lasting debate among
academics and policy makers. Moreover, the data used in this research are more
updated and cover wider span of time providing more degrees of freedom and
power that enables to obtain more efficient parameter estimates from model.
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THE RESEARCH METHODOLOGY AND THE COURSE OF THE RESEARCH PROCESS

The article presents the following research problems:

= Doesthe monetary policy is relatively more effective than fiscal policy in

changing real output of Ethiopia?

= Is there exists a strong relation between fiscal and monetary policy va-

riables and economic growth in Ethiopia?

= How can macroeconomic stability be achieved in Ethiopia?

The general objective of this study is to examine the relative effectiveness
of monetary and fiscal policies in affecting economic growth in Ethiopia using
annual data from 1980 to 2017.

Specific objective:

= To examine the short-run and long-run impact of Monetary and fiscal po-

licies on economic growth in Ethiopia;

= Toinvestigate the relative effectiveness of monetary over fiscal policy on

economic growth of the country.

This study explores examine the relative effect of monetary and fiscal poli-
cies in affecting economic growth in Ethiopia. To achieve this objective, time
series data ranging from 1981/82 to 2016/17 are chosen. The whole period is
chosen due to the availability of published data for all the variables involved in
the model and to avoid using multiple data sources for the same variable.

We believe that study is important because it attempts to fill the gap in the
literature in which study can be taken as reference for those who will under-
take a study on the area of relative effect of monetary and fiscal policies on
economic growth. Moreover, the result of this study is expected to provide rel-
evant information for policy makers in formulation of macroeconomic policies
issue and their intervention to achieve macroeconomic objectives for instance
economic growth.

MONETARY AND FISCAL POLICIES IN ETHIOPIA

The ultimate macroeconomic policy goal of any country in general is to have
sustainable economic growth and development. Policy measures are geared
at achieving moderate inflation rate, keeping unemployment rate low, balanc-
ing foreign trade, stabilizing exchange and interest rates, etc and in general
attaining stable and well-functioning macro-economic environment. In this
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process, monetary policy plays a central role. For instance, during economic
recession where output falls with a fall in aggregate demand, monetary pol-
icy aims at increasing demand and hence production as well as employment
will follow the same pattern of demand. In contrast, at the time of econom-
ic boom where demand exceeds production and treat to create inflation, the
monetary policy instruments are utilized that could offset the condition and
achieve price stability by counter cyclical action upon money supply (Johnston
& Sundararajan, 1999).

Monetary Policy is commonly understood as, “the deliberate application of
monetary variables by the government (Central banks in most cases) to influ-
ence the general economic environment” (Ayubu, 2013) whereas fiscal policy is
one of major macroeconomic policies in which a Government uses its spending
and taxation powers to monitor and influence a nation’s economy. Despite the
difference in the way they are applied, monetary policies and fiscal are mainly
targeted to reduce unemployment, enhance price and exchange rate stability,
and attain maximum output. Currently, the National Bank of Ethiopia (NBE) is
the banker of the government responsible to set and regulate the overall mon-
etary policy actions on behalf of the government (Minyahil, Wndaferahu & Yil-
kal, 2016).

Ethiopian economy had passed through different regimes and, hence eco-
nomic policies had formulated differently. As a result, national economic poli-
cies were set in line with the respective regime’s political ideology as policies
are directed with the intention of achieving a wide range of macroeconomic ob-
jectives. According to Alemayehu (2001), under the regime of command econ-
omy in Ethiopia, the financial sector was governed by the then socialistic ide-
ology; and as a result, interest rates were set at levels to discourage private
ownership in the sector in particular and the economy in general. So as to con-
trol money supply, limited Credits were channeled only at the will of the central
government to the selected target sectors. As result, the lowest growth of real
GDP was experienced along with the severe drought the country encountered
during this regime. The Derg regime is to blame, however, as its any macroeco-
nomic policies couldn’t ensure creditable rate of growth even during periods of
conducive environment and failed to transform the structure of the economy
with formulative policies. This was basically emanated from different factors
including improper monetary policy, fiscal profligacy, inadequate financial reg-
ulation, and exchange rate policies under command economy. Unfortunately,
whatever the underlying causes have been in this period, the economy’s vola-
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tile structure has been a major obstacle and problem for sustainable economic
growth in Ethiopia.

After the fall of Derg regime 1991, new government adopted free market ap-
proach following structural adjustment program directed by world bank to de-
veloping countries in which Ethiopia is one, monetary policy instruments were
shifted to the market mechanism from direct government control. As result,
economic reforms geared towards a free-market system and regional econom-
ic integration. Government monopoly on key production and financial sectors
has been eased by allowing private-sector operators and a semi-market-deter-
mined exchange rate system was adopted rehabilitate the structure of econo-
my. Even though not significant until 2000s, the shift of policy to one encour-
aging the participation of the private sector could have also partly helped the
economy to revive in which financial regulation reform system particularly
private participation on financial sector contributed a lot.

From 2003 onwards, Ethiopia came across with remarkable change in over-
all economic activities due to government attention towards the investment
in infrastructure more than any other time (regime) ever in the history of the
country. Indeed, the leader has guaranteed that his government is determined
to set Ethiopia off serving the poster child of poverty. The substantial govern-
ment expenditure on infrastructure could have been possibly crowding in pri-
vate investment. However, following commodity price surgesin 2007-2008 one
of critical problem that Ethiopia encountered was rising inflation and falling in-
ternational reserves. For instance, Overall consumer price inflation peaked at
64 percentin 2008 and international reserves fell to 1 month of imports at end-
October 2008. In response to this shock, central government in coordination
with National Bank of Ethiopia adopted a policy package that include substan-
tial fiscal and monetary adjustments, notably the elimination of fuel subsidies,
as well as measures to protect vulnerable groups was front line measurement.
Government expenditure financing policy was well managed to support the
monetary policy measures taken at the time. This contributed to lowering the
inflation, in addition to administrative measures taken to arrest the inflation-
ary situation. Government has curtailed the domestic financing to the possible
minimum, continued its effort in allocating more resources to productive (cap-
ital) expenditure, purchase and distribute imported basic food items (wheat,
edible oil and sugar) at low prices to poor urban households from the budget-
ary sources. Such measures brought positive results and inflation has been sta-
bilized and remained in a single digit in subsequent years (MOFEC, 2018).
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Moreover, fiscal policy continued to focus on increasing tax revenue by
strengthening tax administration and enforcement, while covering a greater
proportion of government expenditures from domestic resources. These gov-
ernment expenditures have largely been geared towards enhancing capital ex-
penditure and pro-poor social spending programs and promoting safety nets.
Thus, domestic revenue recorded a 5.1 percent annual growth while general
government expenditure showed a 7.6 percent increment resulting in a budget
deficit equivalent to 3 percent of GDP, higher than 2.8 percent of GDP target set
in the GTP II plan (NBE, 2018).

Over all, the robust and sustained economic growth recorded over the last
15 years has led to improvements in income inequality and poverty reduc-
tion. Accordingly, per capita income has continuously increased and reached
USD 883 in 2017/18. Poverty has declined to 22 percent from 38.7 percent in
2004/05. Investment to GDP ratio has increased to 34.1 percent while that of
domestic savings rose to 22.4 percent. Despite the recent uptick, inflation has
been kept within single digit level in 2017/18 largely aided by tight monetary
and prudent fiscal policy stance. Yet, the annual average headline inflation rose
to 13.1 percent in 2017/18 from 7.2 percent a year earlier due to the rise in
both food and non-food inflation. Similarly, annual headline inflation went up
to 14.7 percent from 8.8 percent owing to 6.7 percentage point and 4.9 percent-
age point increase in food inflation and non-food inflation respectively (Ibid).

EMPERICAL LITERATURE REVIEW

In this section we focus on the empirical studies because recent literature
comprises a lot of studies which have outlined the effects of monetary and fis-
cal policies on output growth and its investigation has been ongoing as well.
Particularly, in last two or three decades, a plenty of studies analyzing the rel-
ative effect of fiscal policy and monetary policy on real macroeconomic vari-
ables has widely increased throughout the world. This may be contributed to-
wards increasing position of fiscal policy in fighting economic problem and
stagnation which were manifested in a number of both developed and devel-
oping countries.

As pointed out in (Ozer & Karagél, 2018), The relationship between fiscal
and monetary policies and growth has conducted a lot of number of empirical
investigation come up with mixed conclusion across different cross sectional,
time series and panel data, such as, OLS, Panel data models, VAR model, VEC
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Model and ARDL Model. The majority of the finding confirmed that fiscal and
monetary policies are certainly affect growth. In the studies, the outcome the
variation of outcome largely accounted by the estimation techniques employed
and/or the types of variable used in model.

Study conducted by Andersen and Jordan (1968) takes different measures
of monetary and fiscal policy measures effectiveness in the United States us-
ing quarterly data, and implied that monetary policy proxied by money supply
has greater, faster and more predictable impact on economic performance than
fiscal policy instruments proxied by government expenditure. They concluded
that forwarded that to stabilize the economy it is better to use monetary policy.

Early study by Owoye and Olugbenga (1994) analyzed the comparative ef-
fect of monetary and fiscal policies on output growth in sample of ten African
countries namely Burundi, Ethiopia, Ghana, Kenya, Morocco, Nigeria, Sierra Le-
one, South Africa, Tanzania and Zambia-by using a Trivariate Vector Autore-
gressive (VAR) model over the year from 1960 to 1990. They found that effect
of monetary policy stronger than fiscal variables in 5 of 10 countries whereas
fiscal policy is more significant than monetary policy for the rest five countries.
Regarding to their finding, the argument was that it is not allowed to provide
conclusion of a particular macroeconomic policy stimulate economic growth.
Another later cross-country study by Petrevski, Bogoev and Tevdovski (2015)
investigated the relative importance of monetary and fiscal policies in increas-
ing output in three South Eastern Europe economies: Bulgaria, Croatia, and
Macedonia by using the recursive VARs to the quarterly data for 1999-2011,
their result confirmed that positive fiscal shocks encourage higher output
growth in the all countries, inferred to the expansionary effects of fiscal con-
solidation.

Moreover, more recent period different study conducted in different coun-
tries study; one confirms fiscal policy tool others support monetary policy, for
instance, study by Jawaid, Arif and Naeemullah (2010) analyzed the relative
outcome of the two powerful macroeconomic policy instrument on economic
performance in Pakistan during the period 1981-2009 come up with the exist-
ence a positive relationship between both policies and growth in long-run. Con-
versely, their finding revealed that monetary policy is more potent effect than
fiscal policy in accelerating growth.

An additional topical country-specific study by Havi and Enu (2014) ana-
lyzed the relative importance of monetary and fiscal policy on growth in Gha-
na by using estimation of OLS techniques for the period1980-2012. Their study
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showed that although the effect of monetary policy is more powerful, both pol-
icies positively affect growth in the case of Ghana. Similar result was obtained
by Sen and Kaya (2015) who confirmed that both monetary and fiscal policies
are positive and significant effects on output performance in Turkey. However,
regarding to relative effectiveness, they found that the monetary policies has
larger outcome in stimulating economic growth than monetary policies. Based
on the finding they suggested that both policies significantly affect growth in
which they should be implemented mutually in an efficient way to accelerate
growth.

In more recently, Bokreta and Benanaya (2016) investigated the relative ef-
fectiveness of monetary and fiscal policy in case of Algeria employing co-in-
tegration and vector error correction model, and found that there is strong
positive statistically significant impact of government expenditures on output
growth, whereas the effect of taxes is found to be negative sign in long run, infer-
ring that fiscal policy has strong effect than monetary policy in promoting eco-
nomic growth in Algeria. The same conclusion has drawn by Okorie, Sylvester
and Simon-Peter, (2017) used the auto regressive distributed lag (ARDL) model
to determine the relative importance of monetary and fiscal policies in Nigeria
using a quarterly time-series from 1981-2012. They confirmed that those both
monetary and fiscal policies have significant positive impact national income.
However, comparatively, this monetary policy outcome is stronger than income
faster than fiscal policy in promoting economic growth in short run but, in the
long-run fiscal policy dominates its effect that is total impact of fiscal policy is
greater than that of monetary policy and concluded that they supports the use
of both policies to achieve macroeconomic objectives primarily economic per-
formance depends on the objective the authorities want to achieve.

Similarly, the study conducted by Ozer and Karagél (2018) who analyzed
the relative growth effectiveness of fiscal and monetary policies in Turkey
over the period 1998 and 2016 by using the techniques of ARDL Bounds test-
ing, structural Granger causality tests and their result indicates that Monetary
policy variable is creating only short-run effects on growth; but, does not cause
any Granger causality on it, that is fiscal policy variable has a long-run signifi-
cant effect and causing to growth. As result they concluded that the fiscal pol-
icy seems to be more effective than monetary policy during examination peri-
od, implying the rethinking the implementation of both policies to achieve past
economic growth.
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Overall, in reviewing the related literature we can conclude that although
there are the enormous studies examining the relative effectiveness of mone-
tary and fiscal policies, the empirical findings of these studies are highly mixed.
In other words, the empirical studies reveal inconclusive results with regard
to the relative effectiveness of two potent macroeconomic policy tools. For in-
stance, in some countries monetary policy is dominant to fiscal policy or vice
versa, while in others the results is inconclusive. These results do not allow us
to make a generalization with regard to the relative effectiveness of monetary
and fiscal policies. The contradictory empirical results which emerged from
the studies above may be attributed to a number of factors, depending on coun-
try-specific elements such as institutional, developmental, political and so on
as well as methodological approaches, variables chosen, treatment, etc. (Sen
& Kaya, 2015).

DATA AND MODEL SPECIFICATION

1. Data type and source

Regarding data type, the study used secondary time series data for about
35 years obtained from internal and external sources. The selection of this
sample size is made based on the availability of data for each of the variable
included in the model for the entire time horizon while its sufficiency is taken
into consideration as well. The major sources of data for the problem under in-
vestigation were Ministry of Finance and Economic Cooperation (MoFEC), pub-
lications of National Bank of Ethiopia (NBE), Central Statistics Authority (CSA)
of Ethiopia, Ministry of Education and Ethiopian Revenue and customs author-
ity (ERCA). In addition to these domestic sources, some variables for which
there are no sufficient data from the domestic sources, are collected from ex-
ternal sources, especially from IMF and WB databases.

2. Data and methodology

To analyze the relative effectiveness of monetary and fiscal policies on eco-
nomic growth, we employed the equation proposed by Andersen and Jordan
(1968) which is so called St. Louis equation. The justification behind the use of
this equation is that St. Louis has received much consideration from the policy
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maker’s researchers and academicians regardless of its drawback in relation
to methodology and variables. Its mathematical expression can be represent-
ed as:

Y=Ff(MF W) (0

Where: Y stand for the economic growth measures for well being of society;
F represents fiscal policy variables; M monetary policy variables, and W repre-
sents other control variables influencing economic performance.

The from above equation, the explanatory variables used in the model com-
prises of government total final consumption as % of GDP proxy for fiscal pol-
icy, broad money supply as % of GDP proxy for monetary policy and other con-
trol variables are real interest rate, CPI inflation, nominal exchange rate and
trade openness to address the problem of omitted variable biasedness from “St.
Louis equation” where as economic growth measured by real GDP. The equa-
tion could be rewritten in form of log-linear form to be employed in this study
here as follows:

+ BsInNER + BsInTO + U; (2)

Where:

RGDP = Real gross domestic product used to measure economic perfor-
mance

M2 = Broad money supply as % of GDP (proxy for monetary policy)

GE = Government final consumption AS % of GDP (proxy for fiscal policy)

INR = Real interest rate

CPI = Consumer price index used to measure inflation

NER = real effective exchange rate

TO = Trade openness (export plus import as % of GDP) measures liberaliza-
tion of trade.
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3. ESTIMATION PROCEDURES

3.1. Unit Root Test

The necessary condition to be addressed for testing unit root test is to check

whether the variables enter in the regression are not order two (l.e. (2)) which

is a precondition in employing ARDL model. Therefore, running any sort of re-

gression analysis is impossible without testing for time series variables. So, the

first step in this study is testing unit root before running regression analysis.
The testing procedure for the ADF unit root test is specified as follows:

p
X, = a+6t + Xy, + ZAAXH te 3)

=1

Where X, is a time series variables which are mentioned above in this model at
time t, tis a time trend variable; A denotes the first difference operator; p is the
error term; is the optimal lag length of each variable chosen such that first-dif-
ferenced terms make g,a white noise. Thus, the ADF test the null hypothesis of
no unit root (stationary) which is expressed as follows:

Hy:p=0; H:p#0 (4)

Regarding decision of unit root test, if the t value or t-statistic is more nega-
tive than the critical values, the null hypothesis (I.e. HO) is rejected and the con-
clusion is that the series is stationary. Conversely, if the t-statistic is less nega-
tive than the critical values, the null hypothesis is accepted and the conclusion
is that the series is non-stationary. Failure to reject the null hypothesis of unit
root test leads to take the test on the difference of the time series to come up
out with stationary variable for analysis.

3.2. Autoregressive Distributed Lag (ARDL) Bounds testing approach

To determine the existence of long-run equilibrium relationships between
variables, which is co-integration, we use the Autoregressive Distributed Lag
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(ARDL) Bounds testing approach developed by Pesaran and Shin (1998) and lat-
er expanded by Pesaran, Shin and Smith (2001). One of the most important ad-
vantages of the ARDL method is that the variables used in the analysis can have
mix of different degrees of integration; that is, they can be a mix of I (0) or I (1).
Also, with the help of using this approach, one is allowed to estimate short-run,
long-run effects simultaneously by forming an Error Correction Model (ECM)
derived from the ARDL model without loss of long-term information. Moreover,
it provides efficient and unbiased estimator in small sample size and it has an
opportunities to determine different lag length with their respective variables.
So, an unrestricted error correction representation of the ARDL framework of
Equation (2) can be written as:

AIMRGDP; = o + B1InRGDP,_1 + BrInM,, | + B3InGE;_; + BulnINR,_1 + BsCPI;_4
4 q

+ BInNER,_, + B,InTO,_, + Z @, AlnRGDP,_; + Z aAlnM,,_;

i=1 j=1
T S v
+ Z apAlnGE,_ + Z a;AlnINR;_; + Z an AINCPI;_py,
k=1 =1 m=1
y w
+ Z anALNNER,_, + Z aoAlnTO,_, + U, (5)

n=1 o=1

So as to test for presence of a long-run relationship among the variables of
interest, meaning to test the co-integration existence, between economic per-
formance and all explanatory variables, first estimation Equation (2) by ordi-
nary least squares (OLS) was estimated and then undertake an F-test for over-
all significance of the coefficients of the lagged levels of the variable. Thus, to
test the null hypothesis of no cointegration relationship among the variables
from equation (2) defined as:

Ho=pB1=P2=P3=Ps=PBs=Ps=Ps=B,=0

against the alternative hypothesis of the existence of co integrating relation-
ship between the variables.

Hy # By # By # B3 # Pa # Ps # Ps # s = B7 # 0
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To determine the result of the test, the Wald-test (F-statistic) was employed.
As mentioned detail in Ozer and Karagél (2018), the asymptotic distribution of
the F-testis non-standard under the null hypothesis of no co-integration among
the variables, and rely on either variables incorporated in the ARDL model are
[(0) or I(1), the number of explanatory variables, whether the ARDL model con-
tains an intercept and/or a trend; and the sample size. Pesaran and Shin (1998)
and Pesaran, Shin and Smith (2001). (2001) have come up with two critical val-
ues. The lower critical bound assumes all the variables are I (0), and the up-
per bound assumes that all the variables are I (1). When the computed value of
F-statistic is greater than the upper bound critical value, we reject the H, and
accept alternative hypothesis of co-integration. In this case, our conclusion will
be the existence of co-integration of variables. If the sample value F-statistic is
less than the lower bound critical value, we refuse to reject the H; and conclude
that there is no co-integration among the variables. Finally, if the sample F-sta-
tistics value resulted between the lower and upper critical values, the outcome
will be indecisive, and in this case one can test the statistical significance of
speed of adjustment coefficient. Significant speed of adjustment coefficient in
dictates the existence of co-integration among the variables.

ARDL approach was employed to estimate the short- and long-run dynamic
relationships. Therefore, Equation (2) can be rewritten as the error correction
version of ARDL model as follow:

14 q r
AInRGDP; = B, + Z a;AImMRGDP,_; + Z ajAlant_j + Z arAInGE,_,,
i=1 j=1 k=1
s v y
+ Z aAlInINR;;_; + z anpAnCPI,_,, + Z a,ALNNER,_,
=1 m=1 n=1

w
+ z aoAlnTOi_, + YECM;_1 + U,

o=1

Where: ECM,__, is the error correction model term which has to be negative and
statistically significant and represents the speed of adjustment to long -run
equilibrium following a short run shock.
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4. Diagnostic tests

For the diagnostic checking, we tested the presence of serial correlation and

heteroscedasticity in the errors and normality of errors as well. Finally, by us-
ing CUSUM and CUSUMSQ tests, we were checked the stability of parameters
of the model.

5. Variable description and expected sign

Table 1. Variable description and expected sign

Data Description Unit of measurement Expected sign
RGDP Real gross domestic product Real gross domestic product in millions

GEXP Government consumption expenditure | %, as a share of GDP +

M, Broad money supply %, as a share of GDP +

INR Nominal interest rate % -

CPI Consumer price index % (1998=100) -/+
NEER Real effective exchange rate % +

TO Trade openness (X + M)%, as a share of GDP +

Source:author hypothesis.

CAUSALITY ANALYSIS

After confirming the long-run relationship between Real GDP and all explana-

tory variable by applying the ARDL bounds test and combined cointegration

techniques, the Granger causality can be applied to investigate the direction of

causality among the variables. The Error Correction Model (ECM) based Grang-

er causality test is applied to investigate the direction of causality between the

variables.
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p q T
AInRGDP; = S, + Z a;AlInRGDP,_; + Z ajAlant_]. + Z apAlnGE,_y,
i=1 j=1 k=1
s v y
+ Z a;AlnINR;;_; + Z apAnCPI_,, + Z a,ALNNER;_,
1=1 m=1 n=1
w
+ Z aoAlnTO;_, + YECM,_; + U,
o=1
p q r
AlnM2, = By + Z a;AlnM2,_, + Z a;AInRGDP,_; + Z aAInGE,_y,
i=1 j=1 k=1
s v y
+ Z a;AlnINR;;_; + Z anAnCPI_,, + Z a,ALNNER;_,
=1 m=1 n=1
w
+ Z aoAlnTOi_, + YECM,_, + U,
o=1
14 q T
AInGEP; = 5, + Z a;AInGEP,_; + Z ajAlant_j + Z aiAInRGDP;_y,
i=1 j=1 k=1
S v y
+ ) aAlnINR;_; + Z anAlnCPI,_,, + Z a,ALNNER,_,
=1 m=1 n=1
w
+ Z agAlnTOy_, + yECM,_, + U,
o=1

p q T
AInINR; = S, + Z a;AlnINR,_{ + z ajAlant_]. + Z apAInGE,_y,
i=1 j=1 k=1

v y

amAINCPI,_, + Z a,ALNNER,_,

m=1 n=1

w
+ Z agAlnTO_, + yECM;_y + U,

o=1

N
+ Z a;AlInRGDP,_; +
=1
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14 q r
AInCPI, = B,y + Z a;AlnCPI;_4 + Z ajAlant_]. + Z apAInGE,_y,
i=1 k=1

j=1
s v y
+ a;AIMINR;;_; + Z a,AInRGDP,_,, + z a,ALNNER,;_,
=1 m=1 n=1
w
+ Z agAlnTO;_, + yECM,_, + U,
o=1
14 q r
AIMREER; = 8, + Z a;AINREER,_; + Z ajAlant_]. + Z apAInGE,_,
i=1 j=1 k=1
s v y
+ Z a;AInINR;;_; + Z a AlnCPI;_,, + Z a,ARGDP,_,
=1 m=1 n=1

w
+ Z agAlnTO._, + YECM;_4 + U,

o=1

p q r
AlnTO, = By + Z a;AlnTO,_4 + a]-Alant_j + Z aipAInGE,_y,
i=1 =1 k=1

J
y

v
a,AlnINR;,_, + Z amAINCPI,_, + Z a,ALNNER,_,

=1 m=1 n=1

s
n

w

+ Z ayAINRGDP,_, + yECM,_, + U,

o=1

Where; ECTt-1presents the lagged error correction term and A represents the
first difference to examine the short-run dynamic. Additionally, Ult, U2t rep-
resent the error terms and they should be white noise and serially uncorre-
lated. The ECM is an important model that distinguishes the short- and long-
run Granger causalities. The lag of the individual coefficients is utilized to test
the significance of the short-run relationship. Furthermore, the coefficient
of ECTt-1is statistically significant and indicates long-run causality. Jointly-
lagged coefficients and the ECT are used to verify joint causality between the
variables.
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Before carrying out a formal analysis, we need to check the initial requirements

of time series annual data for the period of 1975 to 2017. Moreover, every time

series data has trend and to find the pattern of trend we applied the unit root

test. The results of Augmented Dickey Fuller (ADF) test are given below in table

2. Based on the Augmented Dickey Fuller (ADF) test, we do not reject null hy-

pothesis and all variables are non-stationary at level. But in case of first differ-

ence we reject null hypothesis and all variables are integrated at order 1, and

order of integration is I (1).

Table 2. Augmented Dickey Fuller (ADF) Results

VARIABLE LEVEL 15T DIFFERENCE
ORDER OF

Intercept ;:?::::; Intercept ;:t:::::; INEEGRANION

LNRGDP 4.107452 1.727892 -2.904909 -3.633029 1(1)
(1.00000) (1.000000) (0.02837)** (0.0392)**

LNM2 1.949882 -0.925755 -3.890230 -4.261654 1(1)
(0.9998) (0.9433) (0.0049) (0.0090)*

LNGEXP -2.888047 -2.625535 -7.656396 -7.761068 1(1)
(0.0554)*** (0.2717) (0.0000)* (0.0000)*

LNREER -1.520558 -1.941157 -5.269592 -5.205297 1(1)
(0.5136) (0.6154) (0.0001)* (0.0007)*

LNCPI 0.443791 0.821348 -5.071211 -5.16035 1(1)
(0.9826) (0.9553) (0.0002)* (0.0007)*

LNTO -1.038031 -1.922031 -5.905394 -5.821702 1(1)
(0.7306) (0.6250) (0.0000) (0.0000)

LNINTR -1.909132 -2.485310 -6.778059 -6.692789 1(1)
(0.3251) (0.3334) (0.0000)* (0.0000)*

Source:authors computation (2019).
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BOUND TESTS FOR COINTEGRATION

As the results of all variables are integrated at first order integration, to under-
take appropriate bound test, we first determine the best ARDL model by using
the Akaike Information Criterion (AIC). Pesaran and Shin (1998) and Narayan
(2004) recommended us to use maximum 2 lags for annual data series of small
sample observation. As the resulted indicated blow in table 2 reveals that we
reject null hypothesis of no cointegration against alternative hypothesis, since
the computed value of F-statistics (6.83238) is greater than the upper level
of bounds critical value of 4.43 and lower bounds value of 63.15 for k= 6. This
conclusion indicates that there is a long-term equilibrium relationship among
variables. Having found a long run relationship by bound tests, we applied the
ARDL method to examine the long run and short run parameters.

Table 3. Bound test for integration

Levels Bounds Critical values

10% Level Lower bound 1(0) 2.12
Upper bound (1) 3.23

5% Level Lower bound 1(0) 2.45
Upper bound (1) 3.61

2.5% Level Lower bound 1(0) 2.75
Upper bound 1(1) 3.99

1% Level Lower bound 1(0) 3.15
Upper bound 1(1) 4.43

F-Statistics ARDL(1,1,2,2,2,2,0) 6.832383*

Sources:computed from EViews 9.5.

Note:* ** and *** represents significance at the 1%, 5%, and 10% levels, respectively. The Akai-
ke Information Criterion (AIC) criterion is used to determine the optimal lag. The critical values
are determined from Pesaran, Shin and Smith (2001).

DIAGNOSTIC AND MODEL STABILITY TESTS

The ECM model checked all short run diagnostic tests such as absence of serial
correlation, no conditional autoregressive serial correlation, no heteroscedas-
ticity and correctly specified functional form and distributed error term. The
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regression for the underlying ARDL equation fits very well at R?= 0.975 and
also one of the diagnostic tests checking which is presented in the following
table.

Table 4. Short-run ECM version of ARDL (1,1,2,2,2,2,0) Diagnostic Tests

LM-version F-version
TESTS

statistic P-value statistic P-value
A:Serial Correlation: Breusch-Godfrey | x2(2)=10.554 0.1331 F(2,29)=1.70249 0.1910
serial correlation LM test
Heteroskedasticity: Breusch-Godfrey X2 (9)=4.181 0.8991 F(9,31)=0.67357 0.7262
test
Normality: Jarque-Bera test x2(2)=0.32921 0.84822 Not applicable
Functional Form: Ramsey RESET test x2(1)=.125801 0.9010 F(1, 22)=0.01582 0.9010

Source:author’s computation of Eview 9.5 result, 2019.

THE STABILITY TEST

The stability of the model is also verified with the help of the cumulative
sum (CUSUM) and the cumulative sum of squares (CUSUMSQ) tests of sta-
bility. The CUSUM and CUSUM of squares tests for the stability were intro-
duced by Brown, Durbin, Evans (1975) to check the stationarity of regression
equations. The Brown et al. (1975) method used the straight lines as limits.
If CUSUM crosses these linear limits at least once, then it is believed that the
regression equation is unstable.

Accordingly, The cumulative sum (CUSUM) and cumulative sum of squares
(CUSUMsq) plots from recursive estimation of the model also indicate stability
oflong run coefficients (figures 1 and 2) over the sample period because graphs
of cumulative sum of squares (CUSUM) and (CUSUMsq) do not exceeds the criti-
cal boundaries of both the figures at 5% level of significance.



Figure 1. Plot of Cumulative Sum of Recursive Residuals (i)
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Source:author computation from Eview.

Figure 2. Plot of Cumulative Sum of Squares of Recursive Residuals (ii)

Source:author computation from Eview.
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ESTIMATED LONG-RUN COEFFICIENTS USING THE ARDL APPROACH

Table 5. Autoregressive Distributed Lag (ARDL) long-run results
with the error correction term

Variable Coefficient Std. Error t-Statistic Prob.
LNM2 0.180907 0.075890 2.383822 0.0258**
LNGEXP 0.439488 0.070273 6.254027 0.0000*
LNREER -0.437287 0.169680 -2.577125 0.0168**
LNCPI 0.446836 0.116918 3.821805 0.0009*
LNTO 0.144639 0.057551 2.513251 0.0194**
LNINTR -0.385857 0.070647 -5.461757 0.0000*
C 6.331939 0.663379 9.544973 0.0000*

Source: computed from Eviews 9.5.

Note:the sign of “*” and “**” represents the level of significance at 1% and 5% respectively.

From the result we reveal that the money supply and government consumption
expenditure have significant and positive impact on economic growth in long
run. In other words, this study obtains strong and positive relation between
money supply and the real GDP indicating that monetary policy is effective in
affecting real GDP in Ethiopia. Similarly, the association between real GDP and
government consumption expenditure proxy for fiscal policy is statistically
significant and positive implying that fiscal policy is also effective in changing
real GDP in Ethiopia. However, in terms of significant level and relative magni-
tude measured by elasticity of real GDP with respective of monetary and fiscal
policy, it reveals that fiscal policy is comparatively more effective than mone-
tary policy in the long run. The result is consistent with the findings of Ali, Irum
and Ali (2008), Mohammad, Wasti, Lal and Hussain (2009), and Ozer and Kar-
gol (2018) in Turkey.

Real effective exchange rate bears the negative and significant effects on
the economic growth of Ethiopia in long run. It means an increase in real ef-
fective exchange rate which is the depreciation of Ethiopia currency against
weighted trade partner’s currencies deteriorates economic growth through
adversely affecting the international competitiveness. This finding is contrast-
ing with the traditional approach to exchange rate. Classical theory of the de-
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preciation has expansionary effects on economic growth through aggregate
demand channel will not be applicable for Ethiopian economy rather other
determinants are matter to enhance international competitiveness. Clearly
speaking, the empirical results of this study imply that increase in real effec-
tive exchange rate so called depreciation hurts instead of promoting economic
growth in the long run through increasing the cost of raw materials which are
needed for further domestic production. This result against traditional view
but, in line with modern macroeconomic view which states that depreciation
of the domestic currency has a net effect of declining the economic growth. For
the modern viewers, the effect of exchange rate on economic growth operate
through the aggregate supply channel stating that developing countries such
as Ethiopia experienced with heavy dependency on foreign capital for invest-
ment and the very low elasticity demand for their exporting primary commodi-
ties is low. Therefore, its negative impact through raising the costs of import-
ed raw materials is overwhelming the positive effect it has on competitiveness
through increasing exports. This result confirms the study of (Baylie, 2011) in
Ethiopia and Razzaque, Bidisha and Khondker (2017) in Bangladesh.

The relationship between Real interest rate and economic growth is found
to be negative and statistically significant at 1% level. The relationship be-
tween confirms economic theory of investment which state that for govern-
ments to encourage private investment, the real interest rate has to be reduced
because increasing interest results crowding out effect of private investment
spending thereby decreasing national income. From the result trade open-
ness has found positive and significant impact on economic growth in Ethiopia
which indicates that international trade competitiveness through trade liber-
alization plays a significant role in the economic growth of Ethiopia, confirming
the trade-led growth hypothesis both in the long run. This finding consistent
with Asfaw (2014), Zarra-Nezhad, Hosseinpour and Arman (2014), Brueckner
and Lederman (2015) and Keho (2017); Ogundari and Awokuse (2018) and Ev-
ans and Kelikume (2018) but contradicts with Vlastou (2010), Polat, Shahbaz,
Rehman and Satti (2015), Ulasan (2015), Were (2015), Lawal, Nwanji, Asaleye
and Ahmed (2016) who reported a negative or insignificant impact of trade
openness on economic growth. This unexpected and contradicting previous re-
sult might be explained omitted important explanatory variables as suggested
by Keho (2017). In contrast to the extensively accepted hypothesis that infla-
tion creates a danger to economic activities, the results revealed that inflation
has a positive and significant impact on the economic growth of Ethiopia. This



HO Tekilu Tadesse, Tesfaye Melaku

outcome is similar with some empirical findings and the theoretical hypothesis
of New-Keynesian school of economics stating that inflation per se is not some-
thing harmful for the economy of a nation in all situations.

SHORT-RUN ECM VERSION OF ARDL MODEL

Table 6. Short-run error correction model (Cointegrating Form)

Variable Coefficient Std. Error t-Statistic Prob.
D(LNM2) 0.037176 0.039500 0.941173 0.3564
D(LNGEXP) 0.095571 0.031952 -2.991113 0.0065*
D(LNGEXP(-1)) 0.059062 0.028779 2.052282 0.0517**
D(LNREER) 0.070825 0.064106 1.104801 0.2807
D(LNREER(-1)) 0.153937 0.078435 1.962594 0.0619
D(LNCPI) -0.298235 0.092050 -3.239915 0.0036*
D(LNCPI(-1)) -0.337009 0.119670 -2.816144 0.0098*
D(LNTO) 0.068490 0.026675 2.567553 0.0172
D(LNINTR) 0.016047 0.034149 0.469907 0.6428
D(LNINTR(-1)) 0.069023 0.029633 2.329265 0.0290*
CointEq(-1) -0.473520 0.114239 -4.144991 0.0004*
Cointeq = LNRGDP - (0.1809*LNM2 +0.4395*LNGEXP -0.4373*LNREER +
0.4468*LNCPI + 0.1446*LNTO -0.3859*LNINTR +6.3319)

Source: computed from Eviews 9.5.

Note:the sign of “*” and “**” represents the level of significance at 1% and 5% respectively.

The short-run coefficients estimates obtained from the ECM version of ARDL
model are given in table 6. The ECM coefficient shows how quickly/slowly vari-

ables return to equilibrium. The error correction term ECT,__, which measures

t-1’
the speed of adjustment to restore equilibrium in the dynamic model, appear
with negative sign and is statistically significant at 1 percent level, indicating
that long run equilibrium can be attained. Our results are consistent with Ba-
nerjee, Dolado, Galbraith and Hendry (1998) who argue that a highly signif-

icant error correction term is further a proof of the existence of stable long
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run relationship. The coefficient of ECT , is equal to -0.474, which implies that
the deviation from the long-term equilibrium is corrected by 47.4 percent over
each quarter of the year at 1 percent level of significance. The lag length of short
run model is selected on the basis of Akaike information Criteria (AIC). In short
run dynamics, our results reveal that economic growth in the short-run anal-
ysis is positively affected by the government expenditure and trade openness
while price level negatively affects economic growth. Therefore, fiscal policy
has powerful impact on economic growth than monetary policy in short run.
Overall justification, the outcome confirms the theory that for a small open
economy including Ethiopia having underdeveloped financial sector, fiscal pol-
icy is a more vital policy tool than monetary policy in accelerating economic
growth, particularly in the short run. In the long-run, it is obvious that clear-cut
and precise innovations in monetary policies as fiscal policies have equal sig-
nificant effect on the economic growth over all the time horizons in Ethiopia.
This result is also consistent with the result of Ozer and Kargol (2018) in Truk-
ey and the study of Jayaraman, Cheeng and August (2012) in Vanuatu.

GRANGER CAUSALITY

According (Wooldridge, 2012) although cointegration indicates the presence
of granger causality at least in one direction, it does not indicate the direction
of causality between the variables. Among the different approach the direction
of causality can be captured through error correction model which derived
from long run co integrating vectors.

Accordingly, the Granger Causality test was conducted under the error cor-
rection model. First, the variables were estimated at level without taking first
difference in the unrestricted VAR framework. The lag length was selected us-
ing the Akaike information criterion (AIC) was used to select the lag length.
The unrestricted VAR model was employed with two lag so as to avoid serial
correlation. to investigate the direction of causality between the variable, we
used two granger causality types basically: (1) Short-run causality which can
be captured by applying the Wald test for all the lag independent variables us-
ing the joint F-test; (2) long-run causality-obtained by confirming the coeffi-
cient of the error correction term having negative sign), which implies conver-
gence of the system back to the long-run equilibrium position.
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Table 7. Short-run and Long-run Granger-Causality tests

Dependent e s ) t-statistics
variable | | NRGDP = ALNM2 | ALNGEP  ALNREER | ALNINR | ALNCPI | ALNTO (Long-run)
ALNRGDP | - 17811 | 3.364%** | 6.1051%** | 5.225%** [4.673%* | 5381%* |-2.5423(-0.1968)
ALNM2 3.864% |- 1348 | 1.909 3.981* | 0.313 0.832 -2.2011(-0.0515)
AINGEP | 4.119%* 2198 |- 0.195 0506 | 4.782** |1.504 -1.325(-0.1545)
ALNREER | 4.0475%* | 7.817*** | 5.818** |— 3.645*% | 10.454%** | 1.270 -1.541(-0.1835)
ALNINR 13257  |5.395%* |1.039 | 5703** |- 4.194** | 4.194** | 0.1774(0..283)
ALNCPI 16.730%** | 15.858 | 10.243 | 8.085 5636 |- 2.214 3.9175(0.1835)
ALNTO 1.581 1.2398 |3.599* | 1.038 0225 |5.417%* |- -0.4314(0.0498)

Note: the sign of “*” ,“**” and “***” represents the level of significance at 10%, 5% and 1% re-
spectively.

Source:computed from Eviews 9.5.

All other control variables can also have causal effects, but for the purposes
of this study, we are interested to examine the direction of causality between
monetary policy, fiscal policy variables and economic growth in Ethiopia. Based
on the findings in table 7, monetary measure rates do not “Granger-cause” eco-
nomic growth in the form of short run causality, but economic growth “Grang-
er-cause” the money supply. Moreover, there is bi-directional causality be-
tween fiscal policy measure, real effective exchange rate, real interest rate, and
economic growth. However, based on long-run causality, the coefficients of the
lagged error correction terms are negative and significant, and this confirms
that a long-run relationship exists between the variables which offer evidence
for uni-directional causality between the variables.

CONCLUSION AND POLICY RECOMMENDATION

This paper has investigated the comparative effectiveness of monetary and fis-
cal policies in affecting economic growth with particular reference to the case
Ethiopia both in long run and short run, a subject which has been left for a de-
bate in both developed and developing countries, including Ethiopia. The study
examined with the help of ARDL Bounds testing approach to co-integration
which has varieties advantage over other any method for small sample size.
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The argument of relative effectiveness has been got due attention over the
world after global financial crisis in 2008. Accordingly, our results imply that
there is a stable long run relationship among fiscal policy, monetary policy, con-
trol variables and economic growth, on which our analysis is based.

Based on our finding we additional inferred that in the short run the fiscal
policy is relatively effective and that the monetary policy proxy by money sup-
ply is ineffective in affecting output growth in Ethiopia where as in long-run
both monetary and fiscal policies variables are equal effective in accelerating
economic growth in Ethiopia. The policy implications obtained from the analy-
sis clearly suggest that monetary and fiscal policy plays a crucial role in influ-
encing the level of economic activity in Ethiopia. Our result suggests the signif-
icance of incorporating both the monetary and fiscal policies in a single model
when achieving macroeconomic objectives, thus both policies should be con-
sidered in tandem and not in isolation. However, the elasticity of output with
respect to government expenditure is greater than elasticity of output with re-
spect to money supply which is an indication of superior effectiveness of fiscal
policy over monetary policies in Ethiopia in both long run and short run dy-
namics. Therefore, to have continuous and sustainable economic growth, the
coordination of monetary and fiscal policies are vital and the lack of this coor-
dination leads to a sharp downturn of overall economic performance, even can
hurt the economy.

Thus, to promote maintain and strong economic growth, the National Bank
of Ethiopia should give due attention on using appropriate monetary policy
measures required to bring down the inflation to targeted rate and favorable
interest rate where as government should apply effective fiscal policy to accel-
erate economic development through boosting aggregate demand as well. This
inference does not mean separate implementation of policies by different in-
stitution rather policy makers in Ethiopia should be familiar with the fact that
the accommodative monetary and fiscal policies simultaneously necessary not
only for macroeconomic stabilization, but also to foster/boost overall economic
growth in Ethiopia.
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