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Abstract

The aims of this paper are as follows: To examine the dynamic effects of discretionary fiscal policy shocks on key
macroeconomic variables in Sierra Leone. Also, to empirically investigate which fiscal policy tool is most efficient for
short-run macroeconomic stabilization in Sierra Leone. These objectives are explored within the context of a structural
vector autoregression. The key findings are: Short-run government spending expansion significantly increases private
consumption and output at the cost of higher inflation. Private investment is significantly crowded-in by spending
expansion, exhibiting a link between investment and economic activity, and thus suggesting the existence of the
acceleration hypothesis of investment in Sierra Leone. Private investment and output fall in response to tax increase.
Also, government investment spending strongly stimulates the economy compared to government consumption
expenditure. Government revenue increased in response to spending shock. This short-run response of revenue to
spending expansion could be due to the positive reaction of output to government spending shock and/or the
authorities’” willingness to finance the increased spending needs by the government. In the short-run, spending cuts
seem plausible in achieving fiscal consolidation compared to tax increase. The findings validate the potency of fiscal
policy to stabilize the economy in the short run.
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1. Introduction

Prior to the first and second oil price shocks of 1973 and 1979, fiscal policy was extensively viewed as a
powerful tool for stabilization. However, its inability to boost economic recovery following these shocks and
the related increase in fiscal deficits and public debts have led some macroeconomists and policymakers to be
doubtful about its potential to smooth business cycle fluctuations (Beetsma and Giuliodori, 2011), and thus its
effectiveness as a stabilization tool (Afonso and Sousa, 2012). However, during the 2008 financial crisis when
many advanced economies were experiencing zero lower bound interest rates that hindered the effectiveness
of monetary policy for economic recovery, policymakers in these economies resorted to fiscal policy as an
alternative tool for stabilization and growth. According to Auerbach (2012), the United States government
approved a fiscal stimulus package as part of the American Recovery and Reinvestment Act (ARRA) of 2009,
which comprised tax cuts, transfers and spending expansion amounting to 5.5% of the GDP. In a similar vein,
the European Union adopted the European Economic Recovery Plan (EERP) equivalent to 1.5% of the EU GDP
(Beetsma and Giuliodori, 2011). Fiscal policy is once again at the center of macroeconomic policy debate.

Theoretical predictions and empirical findings still offer contrasting views on the effects of fiscal policy.
Unlike monetary policy where there is some agreement on how it affects the macroeconomy following Taylor’s
rule, there is no such consensus among macroeconomists regarding fiscal policy. One reason for such
disagreement stems from theoretical predictions on the impacts of government spending on private
investment and private consumption and, how private consumption responds to tax cuts. The new Keynesian
model with price rigidity predicts that positive government spending shocks will stimulate labor demand,
household consumption and a rise in real wages, thereby increasing output. Models with increasing return to
scale and perfect competition have shown that positive shocks to government spending increase real wage
(Rotemberg and Woodford, 1992) and consumption and real wage (Devereux et al., 1996). These disparities
in predictions between the new Keynesian and the neoclassical model are due to the theoretical assumptions
underpinning consumers’ behavior. The new Keynesian model assumes consumption depends on current
disposable income, which implies consumers are non-Ricardian. In the neoclassical real business cycle model,
however, consumption depends on lifetime wealth, which implies that consumers are Ricardian optimizing
agents (Gali et al.,, 2007).

Also, on the empirical spectrum, academic and policy makers are yet to reach a consensus on the effects of
fiscal policy on the macroeconomy. This lack of agreements motivates the need to contribute to the existing
literature by providing empirical evidence for Sierra Leone by answering the following questions: What are
the dynamic effects of discretionary fiscal policy shocks in Sierra Leone? Which fiscal policy tool is most
efficient for short-run macroeconomic stabilization in Sierra Leone? Though such questions are useful and are
often asked in academic and policy discussions about the efficacy of fiscal policy in stimulating growth and
welfare, the existing literature is sparse for Sierra Leone. Despite the large volume of the empirical literature,
little is known about how the economy responds to fiscal shocks. Specifically, to the best of my knowledge,
there are no known studies that characterize the dynamic effect of fiscal policy shocks on the macroeconomy
in the framework of the structural VAR model given the various tax reforms that have been introduced in the
past and the corresponding changes in government spending behavior.

Some earlier studies on fiscal policy often depend on the cyclically adjusted primary deficits as
determinants of the fiscal policy stance. Though cyclically adjusted deficits do offer insight into current fiscal
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policy, their use is unsuitable in dynamic macroeconomic analysis, because competing macroeconomic
theories predict different effects from spending increases and tax cuts on the macroeconomy (Fatas and Mihov,
2001). Structural Vector Auto Regression (SVAR) is more appropriate in the dynamic macroeconomic context
(Blanchard and Perotti, 2002).

In SVAR, the identification of fiscal shocks can be documented in five methodological groups. First, fiscal
policy shocks can be identified by using dummy variables that capture specific episodes, such as the military-
build ups (i.e., the Korean and the Vietnam wars) or the Reagan fiscal expansion in the US (Ramey and Shapiro,
1998; Edelberg et al., 1999; Burnside et al., 2000). Second, sign restrictions can be imposed on the impulse-
response functions (Mountford and Uhlig, 2002) and third, fiscal shocks and be identified based on recursive
ordering (Fatas and Mihov, 2001; Favero, 2002). Fourth, fiscal policy shocks can be identified by assuming
decision lags in policy-making and information about the elasticity of fiscal variables to economic activity
(Blanchard and Perotti, 2002; Perotti, 2005) and finally, fiscal shock can be identified by exploiting the
conditional heteroscedasticity of the structural shocks (Bouakez, et al., 2014). This paper employs the third
and fourth identification strategies stated above.

Over the past decades, Sierra Leone has introduced various tax reforms and changes to government
spending priorities. Regardless of these changes in spending and taxes, to the best of my knowledge, there are
no known studies that have examined the dynamic effects of such discretionary fiscal policy measures on the
macroeconomy in the framework of the structural VAR. As such, this paper exploits the gap in the literature
and contributes in the following ways: (i) I employ higher frequency data in the empirical analyses as it is
uncommon for developing countries. Doing so makes this study and findings comparable to the existing
literature as most, if not all, fiscal VARs employ quarterly data. (ii). The findings from this paper contribute to
the existing literature on fiscal policy shocks by providing recent evidence for Sierra Leone.

2. Literature review

The effects of fiscal policy on the macroeconomy are still debatable among academics and policy makers. The
empirical literature continues to offer contrasting evidence on the effects of fiscal policy regardless of the
methodology employed. Different approaches to examine the macroeconomic effects of fiscal policy shocks
have been employed by various researchers and academics over the past decades.

Ramey and Shapiro (1998) introduce the narrative approach to capture an exogenous increase in defence
expenditure, implying government spending. The methodology involves constructing a dummy in a series of
univariate equations to account for the increase in defense spending that takes value one at a quarter and zero
otherwise when large military build-ups took place in the United States to identify episodes of discretionary
fiscal policy. Some studies that adopted this approach with modification include Edelberg et al. (1999)
Burnside et al. (2000), Eichenbaum and Fisher (2005). Notwithstanding the minor methodological
modifications, these studies reach similar conclusions. From a qualitative point of view, in response to a
discretionary positive government spending shock, output and non-residential investment increase and
consumption, wages and residential investment fall. In effect, these findings support the neoclassical business
cycle theory.

Recent empirical literature that examines the effects of fiscal policy shocks do so within the framework of
SVAR to determine the dynamic responses of macroeconomic variables. Fatas and Mihov (2001) employed the
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recursive approach to achieve identification in a five-variable Vector Auto Regression (VAR) system. They
found strong, positive, and persistent impacts of fiscal expansions on economic activity. Consumption, real
wage, and residential investment rise in response to positive government spending shocks.

Blanchard and Perotti (2002) employed a three-variable SVAR model to identify the impact of government
spending and tax policy on output. Following positive spending shocks, output and consumption increase and
investment fall. This approach is extended in Perotti’s (2005) to study the effect of fiscal policy in five OECD
countries (US, the UK, Germany, Canada, and Australia). Mountford and Uhlig (2002) propose and adopted a
different approach to achieve identification of fiscal shocks from VAR residuals by imposing sign restrictions
on the impulse responses instead of contemporaneous restrictions. However, they found a small response of
consumption, significant only on impact. Investment falls to positive spending and tax shocks. Yet by imposing
restrictions on the impulse response, this approach found a positive relationship between output and revenue
shocks as opposed to business cycle shocks and by implication rules out the non-Keynesian effects of fiscal
policy. That is, it rules out that output may respond positively to tax shocks for a few quarters after the shocks
(Caldara and Kamps, 2008).

The literature on fiscal policy shocks in developing countries, specifically in sub-Sahara Africa, is very thin.
This paucity in research could be due to the fact that most studies on fiscal policy surprises are conducted
using higher frequency data that is unavailable for most developing countries. The few studies that have
emerged so far essentially rely on recursive ordering because the restrictions imposed on Blanchard and
Perotti’s (2002) approach is limited to quarterly frequency data. In studying the impacts of discretionary fiscal
policy change in Egypt and Tunisia, Slimane and Tahar (2013) found significant and positive effects of output
on spending expansion. A similar conclusion was reached by Mutuku and Elias (2014) for Kenya. Driss et al.
(2014) examine the impacts of fiscal policy shocks and exchange rate dynamics in Algeria. They found that
both government spending and revenues expansion significantly increase output. The latter is, however,
counterintuitive, as conventional wisdom predictions expect tax shocks to lower output. Akpan and Atan
(2015) investigate the macroeconomic effects of fiscal policy shocks in Nigeria using the recursive ordering
and found that output significantly rises to spending expansion while private investment is insignificantly
crowded-in by government spending. Millo and Kollamparambi (2016) investigate how government spending
and tax policy affect output and employment in South Africa using the recursive approach. They surprisingly
found that output does not respond to spending expansion in the short run while positive revenue shocks
increase output. They conclude that the transmission mechanism from government spending to output is not
direct as predicted by the Keynesian doctrine, but is rather seen indirectly through employment, conforming
to supply-side economics. Olivero (2019) examined the effects of government spending has on credit spreads
in the United States between 1984-2017. The result indicates that fiscal policy affects the economy through
credit channel mechanisms. He suggests that, from the standpoint of policy purpose, policymakers should be
cautious when implementing fiscal consolidation measures during a period of distress in the financial market.
Alami et al (2021) examined the macroeconomic impact of fiscal policy shocks in Morocco by employing
disaggregated structural VAR. The found spending shock to negatively impact economic growth. This effect in
turn also negatively impacts prices and interest rates. Munir and Riaz (2020) investigate the impacts of fiscal
policy shocks in Pakistan using quarterly data spanning from 1976-2018. They found that in terms of
disaggregated government spending, capital and development expenditures stimulate the economy more than
current expenditures. Also, shocks to current expenditures are inflationary and shock to tax revenue increase
output.
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Notwithstanding the large volume of empirical studies on the macroeconomic effects of fiscal policy, to the
best of my knowledge, there are no known studies that have examined the dynamic effects of fiscal policy
shocks on the macroeconomy in the context of a structural vector autoregression. In this regard, this paper
exploits the gap and contributes to the literature by offering recent empirical evidence for Sierra Leone.

3. Data sources and description

The data employed in this paper are GDP, Inflation, Government Spending, private consumption, private
investment, Interest rate on borrowing (T-bill) and Tax revenue. The following variables: GDP, inflation,
government spending (government investment expenditures and government final consumption
expenditures), private consumption and private investment were obtained from the world development
indicators (World Bank), treasury bill rate is obtained from the International Financial Statistics (IFS) and tax
revenue is obtained from two different sources: National Revenue Authority, Sierra Leone, and the
International Financial Statistics (IFS). As in Blanchard and Perotti (2002), I define government spending as
the sum of general government final consumption expenditure and government investment. Net taxes are
defined as the sum of all total tax revenues less transfers. The inflation rate is the GDP deflator annual
percentage, while the interest rate is the treasury bill rate.

Some studies on fiscal VARs are carried out using quarterly data because of the assumptions used to identify
the fiscal shocks. For example, Blanchard and Perotti (2002). However, some economies do not have quarterly
data on fiscal variables. This problem of unavailability of higher frequency data has led the researcher to rely
on interpolation of time series. For example, Favero (2002) and Marcellino (2002) estimated fiscal VAR using
half-yearly data in four European countries: France, Italy, Spain, and Germany. In the first three countries, the
budget data was interpolated from the annual series (Perotti, 2005). Because of the unavailability of quarterly
data, which is a common feature of many developing and emerging countries, I interpolate the available annual
data to quarterly data using the Chow and Lin (1971) approach. It is worth noting that the use of annual data
does not change the result, as has been shown by Born and Miiller (2012). These authors estimate the effect of
government spending shocks using both annual and quarterly data for Australia, Canada, the United Kingdom,
and the United States, and found identical effects on the impulse response function.

3.1. Methodology

Sims (1980) criticizes the specification methodology of large-scale macro-econometric models, citing two
different methodological shortcomings. First, the simultaneous equations systems are specified based on the
aggregation of partial equilibrium models, neglecting any concern for the subsequently omitted interrelations.
Second, the dynamic structure of the model was often specified to provide restrictions that were essential to
achieve identification or over-identification of the structural form (Amisano and Giannini, 2012). As such, Sims
recommends the use VAR as an alternative to simultaneous equation systems for forecasting with macro-
econometric models, which has given rise to the use of VAR in empirical research in macroeconomics. This
paper employed the SVAR model as a framework for forecasting. The model is estimated using quarterly data
for Sierra Leone from 1980q1-2014q4, providing us with a sample size of 140 observations. Following Perotti
(2005), the benchmark model is a five-variable VAR model comprising output, government spending,
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government revenue, inflation rate and interest rate. In addition, I specify a six-variable VAR model
incorporating per capita private consumption and per capita private investment. All variables are real in log
and per capita terms, except for the interest rate.

Denoting the vector of endogenous variables by X: and the vector of reduced form residual as U:, the
reduced form VAR can be written as:

X =A(L)X;—1 + U, (D

where 4is (K X K) VAR coefficient matrices, L is a polynomial shift operator or lag length and U: is a white

noise error term with zero-mean and non-singular variance-covariance matrix Y1, suchthat, U: ~ (0, Y u).
_ ' _ g y 11 ' — '

Xe = [goyemererd]’ Ue = [up wp uf uiwi]’ wyiph E[u,] =0 and E[uat| =¥ u 5ng Elwettc] =g for s # t. The

reduced-form disturbances are usually correlated, which requires us to transform the reduced-form model

into a structural model. Multiplying equation (1) by (K X K) matrix 4o gives the structural form of the model:
AoX: = AgA(L)X;—1 + Be, (2)

where Be: = AoU. defines the relation between the structural residuals €: and the reduced-form residuals .
Matrix 4o defines the contemporaneous relation among the variables in the vector X:. Knowing that
Be; = AgU., the relation between the reduced form of residuals and the structural residuals, matrix B needs to
satisfy the condition X% = BY.. B The relation Y. # = BB" does not however uniquely determine matrix B,
because X U is symmetric and contain at most K(K +1)/2 different elements, while B has K* elements
(Liutkepohl, 2005). Therefore, the structural shocks will not be uniquely determined without additional
restrictions. Conversely, at least K(K — 1)/2 additional restrictions are required for unique specification of
matrix B transformation in characterizing the shocks. The procedure adopted to identify the fiscal shocks are
highlighted below.

[ adopt two identification techniques in the empirical analysis: the recursive approach proposed by Sims
(1980) and applied in the study of fiscal policy shocks in the United States by Fatas and Mihov (2001), Favero
(2002) etc. and the identification approach proposed and applied by Blanchard and Perotti (2002) to study the
effects of government spending and taxes on output in the United States and applied to the study of fiscal policy
shocks in OECD countries by Perotti (2005). I summarize below the two identification approaches used in this

paper.
3.1.1. Recursive approach

The first identification strategy adopted here is the recursive ordering which is sometimes referred to as the
Cholesky decomposition. I ordered the variables following Perotti (2005) and Caldara and Kamps (2008). The
ordering is as follows: government spending enters the model first, output is ordered second, inflation is
ordered third, government revenue is ordered fourth and interest rate last. The idea here is to separate the
structural innovations U: from the reduced-form innovations €:, such that the errors should be uncorrelated
with each other.

The relation between the reduced-form disturbances %: and the structural disturbance €: takes the
following form:
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The ordering of the variables implies that: (i) government spending does not respond contemporaneously
to shocks to other variables in the system; (ii) output does not react contemporaneously to shocks to inflation,
government revenue and interest rate, but is affected contemporaneously by spending shocks; (iii) inflation
does not react contemporaneously to government revenue and interest rate shocks, but is affected
contemporaneously by government spending and output shocks; (iv) government revenue does not react
contemporaneously to interest rate shocks but is affected by government spending, output and inflation
shocks; and (v) interest rate is affected by all shocks in the system. It is worth noting that after the early period,
the variables in the system can interact freely - for example, inflation shocks can affect output in all periods
after the period in which the shock occurred.

According to Caldara and Kamps (2008), the underlying assumptions for ordering the variables are justified
as follows: changes in government spending in contrast with changes government revenue are often
unconnected to business cycles. In this regard, it is reasonable to assume that government spending is not
affected contemporaneously by shocks emanating from the private sector. Ordering output and inflation
before government revenue is justified based on the grounds that shocks to these variables have an
instantaneous impact on the tax base and, therefore, a contemporaneously effect on government revenue. This
specific ordering of variables thus captures the effects of the automatic stabilizer on government revenue,
while it rules out (possible important) contemporaneous effects of discretionary changes in taxes on output
and inflation. Interest rate is ordered last, which is justified on the premise that given government spending
and revenue as defined here (net of interest payment) are not sensitive to changes to interest rate.

3.1.2. Blanchard-Perotti approach

In this sub-section, I consider the ordering strategy in Perotti (2005) following Blanchard and Perotti (2002).
This technique relies on institutional information about taxes and transfer and their collection period. This
approach helps us to identify the automatic feedback of taxes and government spending on economic activity.
This approach is of two-fold. First, the institutional information is used to estimate cyclically adjusted taxes
and government spending. Next, estimates of the fiscal policy shocks are obtained. The relationship between
the reduced-form innovations U: and the structural innovations €:is written as follows:

u‘tq — agyu’: + ag,,uf + ag,-u; + ﬁg‘re; Ex ef (4)
u; = O,’U,ll,iy + amuf + Oln-u¥ + .Brgef it eg (5)
ui’ = aygu‘f + a),ref 5 5 ef (6)
u’tr — aﬂguf + anyu{ + amu; + e7tT (7)
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u; = a,,guf + a,‘yu';' + a,uf +a,,u; +e; (8)
The above system of equations is not identified. The variance-covariance matrix of the reduced-form
disturbances has 10 distinct elements, whereas the above system of equations comprises 17 free parameters.

The Blanchard and Perotti (2002) approach is quite different from the recursive approach. In the recursive
approach, all seven parameters are restricted to zeros, whereas Blanchard and Perotti (2002) estimate some
of the parameters. The first step of the estimation procedure involves an adjustment of government spending
and revenues for the contemporaneous response to these variables to the business cycle and inflation.

As in Perotti (2005), the aggregate output elasticity of government revenue %= and the aggregate value of
the inflation elasticity of government revenue are estimated outside the model and these estimates are used
in the VAR in order to identify the fiscal shocks. Since government spending is excluded from transfer, output
elasticity of government spending (%9v) is set to zero. Inflation elasticity of government revenue is set to -0.5,
as in Perotti (2005). This figure is argued on the premise that nominal wages of government employees, which
account for a large portion of government consumption, do not contemporaneously respond to changes in
inflation, implying that government wage bill declines in real terms if there is an unanticipated inflation.
Moreover, interest rate elasticities on government spending (“gi) and government revenue (@) are set to zero,
because interest paid, and interest received by government are omitted from the definition of government
spending and revenue respectively.

From the reduced form residuals in equations (4) and (5), the structural innovations ¢/ and €f are linear
combinations of three components. The first component is the systematic response of taxes and government
spending to shocks in output, inflation, and interest rate under an existing fiscal policy regulation - such as an
unanticipated change in taxes in reaction to output shock, for a particular tax rate. The second is the systematic
discretionary reaction of policymakers to shocks in output, inflation, and interest rate - for example, decrease
in tax rates applied contemporaneously in response to recession - while the final component comprises
random discretionary shocks to fiscal policies, referred to as ‘structural’ fiscal shocks, which unlike the
reduced-form residuals are uncorrelated with all other structural shocks. This is the component that is of
interest when estimating the impulse responses of fiscal policy shocks.

Formally,
W =a, ) + a, uf +a,ul + el + el
t gy“t gr't grt gttt T 9
T ¥ T r g T
U = ayuy +agup +a,up+ e, +ep (10)

Y
where the coefficients %k capture the remaining two components and é: and et are the ‘structural’ fiscal
shocks, i.e., cov (6t , €) = 0. It is seen that €: and et are correlated with the reduced form residuals, making it
impossible to obtain estimates using OLS regression of equations (9) and (10) above.

To achieve identification here, it is argued that because fiscal policy has long inside lags, the systematic
discretionary fiscal response to any unanticipated event is absent within a quarter because policymakers
would require at least quarter to respond to the given shock. Perotti (2005) argues that government spending
does not systematically respond to surprise changes in output within a quarter, therefore %gv is set equal to
zero. As such, the coefficients %k in equations (9) and (10) capture only the automatic response of fiscal
variables to economic activity.
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Having external information on the elasticity of government revenue and spending to output, inflation, and
interest rate, the fitting values of the coefficients %k can be computed. Also, the cyclically adjusted fiscal shocks
can be constructed, which are linear combinations of two structural shocks, as follows:

CA:_ 4 i
u = wl — (e el + agul) = Bet el (11)
uI’CA = u{ - (ar)ruiv + amu? 2 an‘u;) = ﬁtgef e eg (12)

Kargbo and Egwaikhide (2012) provide estimates of output elasticities of government revenue for Sierra
Leone. These authors estimate the total tax output elasticity %=y to be 0.89. I estimate the aggregate value of
inflation elasticity on government revenue (@) as 0.44. The reduced-form residuals and the structural
residuals is given as:

1 0 0.5 0 0 uf 1 0 0 0 O e‘tg
~Qyg 1 0 —Qy; 0} Iu‘:] IO 1 0 0 0] Iei
Wy My 1 @z O [ur|[= |0 0 1 0 Of [er
0 081 —044 1 0f |« Brg 0 0 1 0f |z
— @y —y  —Cp . 1] [y 0 00 O 1 el (15)

Comparing the Perotti (2005) approach to the recursive approach, differences are evident. In the recursive
approach, all elements of 4o above the principal diagonal are restricted to zero, yet there are three exceptions
in Perotti’s (2005) identification approach. Estimating the output elasticity of government revenue in Perotti’s
approach and using this value as an instrument in estimating the fiscal shocks implies fixing the size of the
automatic stabilizer. Therefore, Perotti (2005) estimates the contemporaneous effect of government revenue
on output and inflation. In the recursive approach, the size automatic stabilizer is freely estimated while
imposing zero restrictions on the contemporaneous effect of government revenue on output and inflation.

4. Empirical results

This section presents the estimates from the forecast error of variance decomposition and the impulse
response functions. The impulse responses are reported for 16 quarters which gives a forecast for four years
and one standard deviation confidence bands attained by Monte Carlo integration approach with replications
setat 100.

4.1. Variance decomposition of forecast errors

Table 1 shows the results of the forecast errors and variance decomposition for the benchmark model. In both
approaches, after 16 quarters the forecast error of government spending G: is explained by itself above 65%,
(68% and 67%) inflation 7t is 19% and 22% for each approach respectively, and taxes are at least 6%. Output
and interest rate do not explain significant shares. More than 40% of the forecast error in net taxes, T:is
explained by itself under both identification strategies (42.23% and 41.14% respectively). Government
spending explains 37.68% and 30.03%, inflation explains 10.39% and 11.91%, output explains 9.34% and
8.22%, and interest rates explain 0.34% and 8.70% respectively. The moderate inflation and interest rates
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could be due to the fact that an increase in taxes reduces inflationary pressure because an increase in tax
reduces output, leading to downward pressure on inflation and interest rate. Above 40% of the variations in
output Yt is explained by shock to government spending (45.52% and 44.18% respectively) whereas shock to
output itself explains 34.96% and 33. 40% in each approach.

Inflation explains about 12% and net taxes about 5% respectively. More than 55% of the variations in
inflation (57.06% and 59.55% respectively) is explained by shock to inflation itself (inflation expectation).
Government spending accounts for more than 20% (22.12% and 20.51% respectively), showing that
government spending stimulates the economy by increasing output but at the cost of higher inflation. Above
50% of the variation in interest rate 7: is self-explanatory (56.23% and 54.33% respectively). Inflation
accounts for more than 15% (21.17% and 15.97% respectively), whereas government spending accounts for
about 10 % (10.97% and 10.92% respectively) of the variation in interest rate. The high share of inflation
followed by an increase in interest rate could owing to an increase in interest rate increasing the demand for
government securities, which in turn increases government spending, putting an upward pressure on inflation.

Table 1. Variance Decomposition in the Baseline VAR: Recursive Approach (RA) and Blanchard-Perotti
Approach (BP)

G, Y, T Tt Tt
RA BP RA BP RA BP RA BP RA BP
4 9358 92.62 2.18 1.82 0.36 0.31 3.24 3.34 0.64 1.91
G; 8 83.44 83.02 3.07 2.19 5.57 6.01 7.17 7.06 0.75 1.92
12 75.27 7354 2.48 2.20 12.76 16.04 6.93 6.81 2.56 141
16 68.89 67.28 3.25 2.27 19.01 22.77 6.07 6.22 2.78 1.48
4 0.78 0.40 96.71 95.89 0.07 0.22 2.36 1.96 0.08 1.53
Y: 8 7.13 6.26 85.23 85.89 0.79 0.80 6.71 5.24 0.14 1.81
12 36.55 36.62 52.76 52.73 134 414 461 3.70 474 2.81
16 4552 4418 34.96 33.40 6.33 12.25 5.03 5.62 8.16 4.55
4 14.14 1540 0.94 0.77 7456 77.21 5.40 5.68 4.96 0.94
T, 8 14.53 16.93 9.24 6.90 66.38 69.72 4.98 5.50 4.87 0.94
12 2166 21.14 9.68 8.60 59.77 63.79 4.74 471 4.15 1.76
16 22.12 2051 11.99 1257 57.06 59.55 5.12 5.64 3.71 1.71
4 39.97 3749 361 4.16 2.58 3.32 53.79 53.43 0.05 1.60
T, 8 29.78 28.48 8.06 11.86 594 6.92 55.98 51.29 0.24 1.45
12 37.97 3541 859 9.52 7.92 10.62 4521 3758 0.31 6.87
16 3768 30.03 9.34 8.22 10.39 1191 4223 41.14 0.34 8.70
4 0.63 477 0.07 9.80 4.37 1.26 141 0.68 93.51 83.49
T 8 0.42 5.06 0.37 9.82 12.15 9.86 479 1.37 82.27 73.89
12 1.94 6.66 0.40 7.82 20.10 12.66 8.50 9.68 69.06 63.18
16 10.97 1092 041 6.64 21.17 1597 11.22 1213 56.23 54.33
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4.2, The fiscal policy shocks

In the recursive approach, since all elements of matrix A above the principal diagonal are restricted to zero,
which means imposing zero restrictions on the contemporaneous effect of taxes on output and inflation, the
size of the automatic stabilizer is freely estimated. In the Blanchard-Perotti approach, the size of the automatic
stabilizer is predetermined since the elasticity of government revenue on output is estimated outside the VAR
model and is used an as instrument in the VAR in estimating the fiscal shocks. Thus, this approach easily
estimates the contemporaneous effect of revenue on output and inflation. However, the two approaches yield
identical findings with respect to the impulse response functions. Similar conclusions were reached by Caldara
and Kamps (2008) and Lozano and Rodriguez (2011), among other studies.

The results presented show the impulse response function for government spending and government
revenue shocks in the baseline model (9 ¥, Tt7t). To account for the effect of fiscal policy shocks on private
consumption and private investment, as these variables constitute major disagreements in both theoretical
and empirical literature, we estimate a six-variable VAR model (9t 2t ¥t,7: T¢7t), where 2t is components of
output - that s, private consumption or investment. Z: (Private consumption or private investment) is ordered
before output Y: on justification that private consumption or investment contemporaneously react to
government spending shocks. Private investment and private consumption enter the model interchangeably.
Since they are components of output, structural consumption and investment shocks are deemed to affect
output within the quarter. Because of the identical impulse response in identification approaches, the results
presented below for government spending and revenue shocks equivalently hold for both.

4.2.1. Government spending shocks

Figures 1. (Recursive approach) and Figure 2. (Blanchard-Perotti approach) show effect of one standard
deviation shock to government spending on the endogenous variables in the system. Qutput increased with a
hump shape after the shock, attaining its peak at the end of the third year on impact about 0.07 percent. The
effect became significant at the start of the second year and lasted throughout the horizon. Private
consumption displays similar response as output, with a similar hump shape. The effect became significant at
the start of the second year, reaching its peak at the end of the third year after the shock on impact about 0.02
percent. The shock lasted throughout the horizon but became insignificant in the first half of the fourth year
after the shock. These findings are in line with those reported by Blanchard and Perotti (2002), Fatas and
Mihov (2001), Gali et al. (2007), Mutuku and Elias (2014) for Kenya, Slimane and Tahar (2013) for Egypt and
Tunisia, Akpan and Atan (2015) for Nigeria among other studies.

Private investment rose with respect to government spending expansion, attaining it peak effect in the first
year after the shock on impact about 0.08 percent. The shock lasted throughout the period but fades out after
the third year. The response of private investment to government spending expansion is in line with findings
reported by Tenhofen et al. (2010) and De Castro (2006). In the short-run, shocks to government spending
have significant positive impact on output and its components (private investment and private consumption).
More importantly, expansionary government spending significantly increases output and private consumption
and the shock lasted throughout the horizon. These findings conform to the Keynesian prediction of
expansionary government spending.
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Figure 2. Responses to government spending shocks - Blanchard-Perotti approach
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Government revenue increased in response to spending shock and attained its peak in the third year after
the shock, which on impact was 0.04 percent. Similar findings were reported by Mountford and Uhlig (2009),
De Castro (2006) etc. This short-run response of taxes to spending expansion could be due to positive reaction
of output to government spending shock as shown in the impulse response graph and/or the authorities’
willingness to finance the increased spending needs by the government. Inflation increased for the first two
years after the spending shock. The peak effect was attained in the second quarter after the shock on impact
was 0.07 percent. However, it fell after the seventh quarter and remained insignificant throughout the horizon
while the shock lasted. Similar result was reported by De Castro (2006) for Spain. The effect of government
spending on inflation is not surprising. This is due to the fact that Serra Leone don’t have an independent
Central Bank neither with inflation targeting objective. This could also likely be due to fiscal dominance. Finally,
interest rate rise for the first two years after the shock on impact was 1.2 percent and the peak effect was
attained in the sixth quarter, a result similar to those reported by De Castro (2006) and Tenhofen et al. (2010).
It is worth noting that the identical impulses between these two approaches are of no surprise. In response to
government spending shocks, the assumptions in both identification approaches are almost the.

4.2.2. Government revenue shocks

Figures 3 (recursive approach) and Figure 4 (Blanchard-Perotti approach) show the impulse response for
shock to government revenue. Government spending fell in response to government revenue shock and the
effect was only significant for one year. The peak effect was attained in the third quarter after the shock on
impact was about 0.02 percent. The fall in government spending when revenue increased could be interpreted
as ‘deficit-reducing tax increase’. This finding could be due to some reforms undertaken during Structural
Adjustment Programme (SAP) era in the 1980s by the government. For example, the government reduces its
spending by cutting subsidies to rice importers, reducing the size of the public workforce especially in the civil
service due to the rising deficits and deterioration in revenue collections. Qutput and Private investment fell
for two years in response to government revenue shocks, but the effect was only significant for the sixth
quarter and died out after the second year. These findings are in line with results reported by Blanchard and
Perotti (2002) and Mountford and Uhlig (2009). Private consumption and interest rate fell on impact but were
statistically insignificant. Inflation soared to tax shocks and the peak effect of 0.06 percent was attained in the
third quarter, while the shock lasted throughout the horizon. The response of inflation to tax shocks seems
puzzling. A similar result is reported by Ravnik and Zili¢ (2011). Some plausible argument for this finding could
be found in the supply-side perspective. An increase in taxes increases a firm’s cost of production. The ultimate
tax burden will then be transferred from firms to consumers in the form of indirect taxes. The end impact is
higher prices of goods and services, hence higher inflation. Another argument could be that inflation is caused
by other factors outside fiscal policy, such as imported inflation, output gap and monetary policy.

4.3. Responses to shocks in government spending components

[ examine here the response of output and its components to shock in government spending components -
that is, government consumption and government investment respectively. The aim of the approach is two-
fold. First, the disaggregation of government spending into components clearly depicts a broader picture on
how the economy responds to the different categories of government spending at large. Second, it serves as a
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guide to policymakers on how to respond with the appropriate spending tool to smooth business cycle
fluctuations, stimulus packages and economic recovery. I augment the baseline VAR here by replacing
government spending with government consumption and government investment sequentially. The augment
VAR becomes (k& Z:¥:,T: T:7:), where K: is either government consumption or investment and Z: is a
component of output, i.e., private consumption or private investment. These responses are illustrated in
Figures 5 and 6 respectively.

4.3.1. Responses to shock in government consumption

In Figure 5 below, private consumption strongly increased with a hump shape and the shock is persistent
throughout the horizon. The peak effect of 0.03 percent is attained in the fourteenth quarter and the effect is
statistically significant while the shock lasted. Private investment moderately increased after the shock and
fall gradually while the shock lasted throughout the period. The peak effect of 0.08 percent is attained in the
sixth quarter and became insignificant after the second year. Output increased following the increase in its
components. The shock was persistent, and it lasted throughout the horizons. The peak effect of 0.01 percent
is attained in the fourteenth quarter after the shock.

Figure 3. Responses to government revenue shocks - recursive approach
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Figure 4. Responses to government revenue shocks - Blanchard-Perotti approach
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Figure 5. Responses to government consumption shocks
4.3.2. Responses to shock in government investment

In Figure 6, private consumption strongly increased for the first two years and faded thereafter. The peak effect
of 0.03 percent is attained in fourth quarter. Private investment also rose following the shock for three years,
but the effect was significant only for ten quarters. The peak effect of 0.08 percent was reached in the seventh
quarter. Output rose with a hump shape and the shock lasted throughout the periods but was significant for
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the first three years. The peak effect of 0.02 percent was reached in the tenth quarter. Though both spending
components increased output and its components positively, the effect of government investment strongly
stimulated output compared to government consumption. These findings are in line with those reported by
Baxter and King (1993), De Castro (2006), Giordano et al. (2007), Perotti (2005), Marcellino (2002) and
Tenhofen et al. (2010). Government investment strongly stimulated the economy in contrast with government
consumption expenditures, shown by the size of the shocks on output. The above finding seems plausible for
a small open economy characterized by large public-sector employment, small private sector, and low savings.

Figure 6. Responses to government investment shocks

4.4. Responses to shocks in government revenue components

This sub-heading displays how outputs and its components responded to the disaggregated components of
government revenue. By doing so, it helps us to have a broader picture of how the economy responded to
different tax policies. Indeed, the results indicate output and its components responded differently to direct
and indirect taxes. Such analyses are useful for policy design and implementation and can guide policymakers
as to which kind of tax policy is effective in stimulating growth. Output and its component responded to indirect
and direct tax in the following manner as illustrated in Figure 7 and 8 respectively.

4.4.1. Responses to shocks in direct taxes

In Figure 7, output declined in response to shock in direct taxes for two and half years and the shock faded out
thereafter. The peak effect of 0.03 percent is attained in the sixth quarter following the shock. Private
investment fell throughout the period, but the effect was significant for only one year. Surprisingly, private
consumption gradually increased after the first year following the shock, but the effect was not significant
throughout. This finding is counter intuitive as we expect private consumption to fall in response to an increase
in direct taxes.
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Figure 7. Responses to direct tax shocks
4.4.2. Responses to shock in indirect tax

In Figure 8, private investment gradually increased to shock in indirect taxes while the shock lasted throughout
the horizon. It was significant between the second and third year following the shock. The peak effect of 0.04
percent is attained in the second year. In the short run, private consumption did not respond to indirect tax
shock, which could have been due to the delay of increased taxes to result in increased prices.

Figure 8. Responses to Indirect Tax Shocks

In the second year and thereafter, private consumption increased to indirect tax shocks. This result is also
surprising. Output strongly fell in the first two-and-a-half years after the shock. The peak effect of 0.01 percent
is attained in the second following the shocks while the shock gradually died out in the last year of the horizon.
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Comparing the two tax components, shock to direct taxes was less distortionary and the effect on output was
much less compared to indirect taxes. Qur results are similar to De Castro (2006) but contrast with Tenhofen
etal. (2010) and Lozano and Rodriguez (2011), among other studies.

5. Conclusion and policy implications

The paper presents empirical findings on the impacts of fiscal policy shocks on key macroeconomic variables
for Sierra Leone in the context of SVAR. Shocks to government spending have significant impact on output and
its components. Output and private consumption rise with a hump shape and in line with the Keynesian
prediction of expansionary government spending. Again, private investment increase in response to
expansionary government spending. This result is also in line with Keynesian wisdom. Government revenue
increases to spending expansion. This short-run response of revenue to spending expansion could be due to
positive reaction of output to government spending shock and/or the authorities’ willingness to finance the
increased spending needs by the government. Tax shocks reduced output and private investment significantly.
However, the shocks to output were persistent and significant for only two years, whereas the shocks to private
investment were temporary. Inflation increased due to an increase in taxes. With regards to the components
of government spending (government consumption and government investment), both spending components
increased output and its components significantly. However, the effect of government investment strongly
stimulated output compared to government consumption as shown by the size of the shocks on output.
Comparing the two tax components, shock to direct taxes was less distortionary and the effect on output was
much less compared to indirect taxes.

The policy implications from this study could be summarized as follows: The empirical evidence suggests
that to stabilize the economy in the short run, for example, a fiscal consolidation drive, spending adjustment
seems be to more effective compared to taxes. Policies aimed at achieving such goal should be geared towards
reducing spending, particularly unproductive expenditures. Also, to boost output, it is recommended that
government should undertake more of capital investment spending. Additionally, tax policy geared towards
stimulating the economy should be directed at direct taxes such personal income taxes, withholding taxes and
corporate taxes etc.

Overall, this paper has examined the short-run impacts of discretionary fiscal policy shocks. There are
however other studies that have examined the long-run impact of discretionary fiscal policy which is outside
the scope of this research. Future studies can look into that dimension.
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