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Abstract

The fuel oil is a basic input to production, so an increase in oil price leads to a rise in production costs that induces firms to lower
output. In parallel, oil prices change also effects, indirectly, the consumption, through its positive relation with disposable
income. However, despite the relevance of the variation in fuel prices in economy, there are no recent study conducted to analyse
the impact of changes in fuel prices on GDP and CPI in Mozambique. This study aims to contribute to filling the information gap
by providing the quantification of the impact of fuel prices on GDP and CPI. So, the study aim to determine the impact of
changes in FUEL prices on Inflation (Consumer Price Index — CPI) and Economic Growth (Gross Domestic Product — GDP),
using quarter data from 2007 to 2020. Descriptive statistics, Unit Root Test, Johansen Cointegration Test and Error Correction
Model, Granger Causality Econometric Models, Impulse and Response Function and Variance Decomposition Analysis are
used. The results indicate that in Mozambique there are a cointegrating long-run relationship between FUEL prices and CPI and
GDP, which suggest that the impact of FUEL prices shocks to CPI and GDP in short-run and long-run path. Also, the results
show that changes in GDP and FUEL prices lead to an increase in CPI by 3.0% and 1.3%, respectively, coeteris paribus. The
previous quarter’s errors (or deviation from long-run equilibrium) are corrected for with the current quarter at a convergence speed
of 3.5% to GDP, and 4.8% to CPI. Granger causality tests also indicate causality between CPI and GDP, and the changes in GDP
causes changes in other variables.
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1. Introduction

The fuel oil plays an important role in various productive
activities. So, when the oil prices increases, the production
costs increases too, which induces firms to lower output. In
parallel, oil prices change also effects, indirectly, the con-

sumption, through its positive relation with disposable income.

Moreover, oil prices have an adverse impact on investment by
increasing firms’ costs, and, also influence foreign exchange
markets and inflation [23, 32, 37].

In various parts of the world, and over time, several studies
have been conducted to assess the impact of oil shocks on the
economy [4, 7, 8, 12, 17, 25, 33, 36, 37, 40]. Most of these
authors indicates that there are a positive relationship between
oil price and the rate of inflation whereas an inverse relation
exists between oil price and economic growth.

The inflation of fuel and food prices worldwide represents a
negative terms-of-trade shock for Mozambique because the
country is fuel importer [2]. The rising prices of food and fuel,
associated with others factors, - such poverty, unemployment,
and social injustice-, are precipating conditions for social
unrest. [4, 6, 9, 10, 29]. On other hands, other authors argue
that increasing of fuel prices are in most cases an suggestion
of an imminent recession [11, 42].

However, despite the relevance of the variation in fuel
prices in economy, there are no recent study conducted to
analyze the influence of changes in fuel prices on GDP and
CPI in Mozambique. This study wishes to contribute to filling
the information gap by providing the quantification of the
impact of fuel prices on Gross Domestic Product (GDP) and
Consumer Price Index (CPI). The overall objective of this
study is to determine the magnitude of the impact of changes
in the fuel price on macro-economic variables such GDP and
CPL.

2. Literature Review

This chapter reviews the literature and is divided into two
subchapters. Subchapter 2.1 deals with the theoretical aspects
of GDP and CPI and subchapter 2.2 is reserved for reviewing
the empirical literature on the impact of fuel prices on infla-
tion and GDP in various parts of the world.

2.1. Gross Domestic Product and Consumer
Prices Index in Mozambique

For the United States Department of Commerce the Gross
Domestic Product (GDP) is one of the great inventions of the
20th century and a powerful statistic in the history of human-
ity and three people played a key role in the history of GDP,
Petty, Clark and Kuznets, Therefore, the idea of calculating a
national income dates back to the 17th century with the initi-
atives of William Petty (1623-1687) in England, passing
through the works of Colin Clark (1905-1989), also in Eng-
land, who formulated many of the updated elements in the

pattern of GDP compilation, until culminating with the work
carried out by the team led by Simon Kuznets (1901-1985) in
the United States [27].

The Gross Domestic Product (GDP) is the sum of gross
value added of all resident producer units plus that part (pos-
sibly the total) of taxes on products, less subsidies on products,
that is not included in the valuation of output. GDP is also
equal to the sum of the final uses of goods and services (all
uses except intermediate consumption) measured at purchas-
ers’ prices, less the value of imports of goods and services.
Finally, GDP is also equal to the sum of primary incomes
distributed by resident producer units [20]".

The conceptual reference of the general compilation
framework of National Accounts in Mozambique is the 2008
System of National Accounts (SNA 2008) developed by the
United Nations (UN) in partnership with the International
Monetary Fund (IMF), the European Union (EU), the World
Bank (WB) and the Organization for Economic Co-operation
and Development (OECD). The United Nations Statistics
Division (UNSD) Compilation Manual “A System Approach
to National Accounting Compilation” is followed to process
the information, which presents a practical structure for
compiling a country's national accounts.

The figure 1 shows that the Mozambican economy is
dominated by the primary sector (agriculture, livestock,
forestry, fishing and extractive industry), with a stable weight
of more than a third of GDP and second place are the various
services including public administration with about a quarter
of GDP. On the other hand, services from transport and
communications activities, which are directly impacted by the
rise in fuel prices, represent around 5% of GDP and the in-
dustry about 12%.

The low preponderance of transport services is the fact that
67% of the population of Mozambique live in rural areas and
practice agriculture, livestock, fishing, mineral extraction, in a
rudimentary way, without access to credit and with little use
of machiner may justify a possible residual impact of rising
fuel prices on economic growth.

Consumer Price Index (CPI) is an index that measures the
rate at which the prices of consumption goods and services are
changing from one period to another and is widely used as a
proxy measure of inflation for the economy as a whole (21)2
The usual method of calculation is to take an average of the
period-to-period price changes for the different products,
using as weights the average amounts that households spend
on them. CPlIs are official statistics that are usually produced
by National Statistical Office, ministries of labour, or central
banks.

1 ISWGNA - Inter-Secretariat Working Group on National Accounts [14]
2 IWGPS - Inter-secretariat Working Group on Price Statistics
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Struture of Gross Value Added by groups of activities, at current prices,2010-2021
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Figure 1. Structure of Gross Value Added by activity groups at current prices, 2010-2021.

Since 1997, Mozambique National Institute of Statistics is
the entity responsible for the compilation and official dis-
semination of the CPI. The first consistent series of indices
had the month of December 1994 as its base period and was
limited only to the City of Maputo and was taken as a refer-
ence for the National CPI. Following international recom-
mendations, the CPI weights are derived based on the results

of the representative survey that the Household Budget Sur-
vey [22]. The classification used is the Classification of Indi-
vidual Consumption by Purpose (COICOP). The table below
shows the evolution of the CPI weights by division of COI-
COP, where the division of food and non-alcoholic beverages
is preeminent with the highest weights, and that is determinant
of inflation in Mozambique.

Table 1. Evolution of the CPI weight by division of COICOP.

Division Description Base: Base: Base: Base:
Code Dez.98 Dez.2004  Dez.2010  2016=100
01 Food and non-alcoholic beverages 62,4 55,46 44,48 33,92
02 Alcoholic beverages, tobacco and narcotics 1,06 2,21 1,32 1,21
03 Clothing and footwear 4,62 4,65 8,45 7,4
04 Housing, water, electricity, gas and other fuels 12,17 12,62 12,9 7,36
05 Furnishings, household equipment and routine household maintenance 4,79 53 6,37 7,59
06 Health 2,46 2,94 1,45 0,88
07 Transport 2,83 7,92 11,67 17,06
08 Information and communication 1,8 1,72 3,37 6,36
09 Recreation, sport and culture 2,12 2,63 3,52 1,57
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Division L.

Code Description

10 Education services

11 Restaurants and accommodation services
12 Other Goods and Services

Total

Source: [22]

In contrast to the structure of GDP, where transport services
have a low weight, deducing from this a possible residual effect
of changes in fuel prices on GDP, when analyzing the weights of
the CPl in table 1, it is noted that transport services has a relevant
weight, ranking second with 17.06%, right after food products,
which have 33.92%. Thus, it is to be expected that any variation
in fuel prices will have a significant effect on inflation.

2.2. Empirical Review of Influence of Variations
in Fuel Prices to Inflation and Economic
Growth

Many studies were carried out in different countries and at
different times, and the results suggest that the increase in fuel
prices has an economic and social impact. The rise in the price
of petroleum products is passed from the consumer standpoint
(households, industry and government), the energy bill grows,
whereas from the production standpoint, companies have to
contend with a rise in unit costs. The increase of fuel prices
causes a drop-in productivity, which is passed on to (i) real
wages and employment; (ii) selling prices and core inflation;
(iii) profits and investment, as well as stock market capitali-
zation [30].

Among the numerous impacts of the increase in fuel prices,
can be highlighted the following: (i) socio-economic unrest
which result in increase in transport fare; (ii) inflation in both
public and private life with a consequent increase in prices of
goods and services; (iii) corruption by both government and
private individual, discourages foreign direct investment; (iv)
complication in economic growth, because of its negative
impact on the socio-economic life of the people; (v) importa-
tion cost of fuel that leads to huge and excessive public ex-
penditure on importation of fuel to augment local production
which in itself is an indication of an unhealthy economy
resulting in accumulated balance of payments deficit [35].

Several authors have used time series econometrics for the
investigation the effect of fuel prices on CPI. Mainly the
Vector Auto regression (VAR) model and Vector Error Cor-
rection Model (VECM) are used, since they are among the
most successful, flexible, and easy to use models. Most of
them have indicated that growing fuel prices have a positive
influence on inflation [8, 15, 17, 28, 36]. On the same line,
other authors studied the impact of fuel prices on GDP and

Base: Base: Base: Base:
Dez.98 Dez.2004  Dez.2010  2016=100
0,63 1,26 1,71 2,38

0,34 1,97 1,34 10,7

4,78 1,32 3,42 3,57

100 100 100 100

CPl and, as a general rule, show that the increase in fuel prices
is associated with a reduction in GDP [7, 16, 25, 26, 30, 33, 39,
40]. However, other studies concluded that the rise in fuel
prices causes an increase in GDP [23, 25].

The study of the impact of oil price variation on the rate of
inflation in two groups of countries, namely the high versus
low oil dependency groups, detected long-run relationship
between oil price changes and inflation [41]. The changes of
oil price have significance effects on determining the domes-
tic inflation. Also, the results showed that fuel oil price change
has its direct consequence on domestic inflation in low oil
dependency group but its impact is indirect on determining
the domestic inflation in high oil dependency group.

The results also showed that the main determinants of
domestic inflation are real exchange rate and exporter’s pro-
duction cost (high oil dependency group) and domestic output
and exporter’s production cost (low oil dependency group)
[41]. The authors suggest the policymaker to concern on the
effects of oil price, real exchange rate and exporter’s produc-
tion cost on domestic inflation as they are important factors
that can affect the stability of prices and financial variable
estimated coefficient high oil dependency low oil dependency
long-run parameter [41].

In Turkey was analyzed the long-term inflationary effect of
price of oil products and their results indicate that a 10%
increase in the price of oil products increases the inflation in a
rate of 4.52% [36]. Inflationary effects of price increases of oil
products, more than the import price, appear to have emerged
particularly depending on the pricing in the national market
[36]. The inflationary effect of oil products, although were
significant and positive as in the long term, were rather in a
small value in the short-term analysis.

Also, was investigated the effects of changes of the oil price
on inflation for the G-5 countries (United States, United
Kingdom, France, Germany and Japan) and the results de-
picted that the oil price increase is likely to have only a modest
effect on inflation in the United States, Japan and Europe [28].
Oil price increase as much as 10 percentage points will lead to
a direct inflationary increase of about 0.1-0.8 percentage
points in the United States and the European Union.

Inflation in Europe, traditionally thought to be more sensitive
to oil prices than in the United States, is unlikely to show any
significant difference in sensitivity to that in the United States
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and in fact may be less in some countries. The statistical esti-
mates suggest that oil price increases are likely to have only a
modest effect on inflation in the U.S, Japan, and Europe.

The analysis of the impact of oil prices on inflation and
industrial production indexes for many European countries
using quarterly data for the period 1960-1999, indicate that
the oil prices have permanent effects on inflation and short run
but asymmetric effects on production growth rates [15]. There
is not a cointegrating long-run relationship between oil prices
and economic activity, which suggest that the impact of oil
shocks on these variables is limited to the short-run [15].

When analyzing short-run relationship between oil prices
and economic growth rates, oil prices shocks was found to
Granger cause economic growth rates, in Japan, South Korea
and Thailand (in the last case, only when oil prices are defined
in local currency) when several non-linear specifications are
used to model the relationship between the variables. Also,
was found evidence of asymmetries in the oil prices chang-
es-inflation rate relationship for the case of Japan, Thailand,
South Korea and Malaysia, and only for the case of South
Korea when the oil prices changes-economic growth rate
relationship is analyzed [15].

Studies conducted to assess the impact of fuel on the Ni-
gerian economy have concluded that there exists a direct
relationship between fuel price increase and the inflation rate
in Nigeria and whenever petroleum increases, the inflation
rate also increases [4, 8, 17].

The analysis of the impact of increased oil prices in the
Nigerian economy based upon the annual data from 1990 to
2011, concluded that the petroleum products like gasoline and
automotive gas oil have a positive relationship with the level
of the inflation rate [8]. According the results of this study a
unit change in gasoline has the potential to induce about
50.324 percentage change in the response of inflation rate in
the same direction. Similarly, one percentage change in au-
tomotive gas oil has the potential to induce about 9.702 per-
centage change in the response of inflation also in the same
direction. The Error Correction Mechanism from the study
was (-0.717) implying that inflation rate will adjust to change
in petroleum products in the short-run at the rate of 72 percent.

Also in Nigeria, was studied the effect of petroleum product
prices adjustment on inflation rate during 1980-2021, and the
results showed that a 1% increase in the prices of gasoline and
automotive gas oil increased inflation rate by 0.074 and 0.022
respectively [17]. The Error Correction Mechanism exhibited
the hypothesized negative sign (— 0.400065) implying that the
speed of adjustment to long run steady state is about 40 per
cent and importantly, it is statistically significant at 5 per cent
level [17].

The study about the relationship between oil price shocks
and China’s macroeconomy using the monthly time series
data from 1995:1 to 2008:12, showed that changes in the
world oil prices have a significant effect on the inflation and
the economic growth in China and the impact is non-linear
[16]. The impulse-response functions of the linear impact

model show that China’s GDP and CPI are both positively
correlated with the world oil price, the largest impact reaches
in the second month and disappears completely after about 12
months. As an oil importing country, an increase in oil price
should have increased the production costs of China, and thus
retarded its GDP growth, but this does not appear to be hap-
pening. The impulse-response functions of the linear impact
model show that China’s GDP and CPI are both positively
correlated with the world oil price, the largest impact reaches
in the second month and disappears completely after about 12
months [16]. Cumulatively, a 100% increase of the world oil
price increases GDP and CPI of China by about 9% and 2.08,
respectively.

The results of non-linear models show that the impact of the
world oil price on China’s GDP is asymmetric. The impact of
the positive oil price shocks is not significant, while the
negative oil price shocks decrease the economic growth of
China significantly, though the magnitudes of the impact of
the three non-linear models are different [16].

Similarly, analysed the impact of crude oil price on the rate
of inflation and economic growth in India. The results showed
that the crude oil price has a positive impact on the rate of
inflation whereas an inverse relation exists between crude oil
price and economic growth [40]. The empirical results de-
rived from structural VAR framework observed that oil price
has a positive impact on inflation rate whereas an inverse
relation exists between oil price and economic growth. More
specifically, 1% fall in oil price leads to 0.49% fall in the
inflation rate in India over the period and vice versa; and 1%
fall in oil price leads to a rise of 0.81% in economic growth,
and vice versa.

Also, in India, was analyzed the impact of increase in oil
prices on inflation and output, and the results showed that a 20%
shock in oil prices leads to a 1.3% increase in inflation of the
other commodities and a reduction in the output growth by 2.1
[7]. The impulse response functions from the VAR model re-
vealed that a 20-percentage point shock in oil prices lead toa 1.3
percentage point increase in inflation in other commodities at its
peak, which typically occurred after five to seven months after
the shock. The impact on prices persists for about two years,
though during the later period it lessens considerably in magni-
tude. In response to a shock of similar magnitude, growth in
output decelerates by about 2.1 percentage point and recovery
starts to take place approximately after a year [7].

For the Kenyan reality, was studied the effects of crude oil
prices on gross domestic product growth and selected macro-
economic variables using three Autoregressive Distributed lag
(ARDL) [25]. The findings of the study revealed that, in Kenia
crude oil prices have a positive long-run effect on GDP growth
and inflation, while in the short run its lag of one has the effect
on inflation rate, meaning that the crude oil prices for the pre-
vious one year affects the current year’s inflation. If crude oil
price increases by $1, GDP will increase by 0.016 percent in the
long run. The long run coefficient of crude oil prices shows that
when crude oil prices increases by $1, this would lead to an
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increase in inflation rate by 0.049 percent in the long run. The
study also established that in the short run, a rise in crude oil
price by $1 in the previous year, would result to a rise in infla-
tion rate in the current year by 0.114 percent [25].

Likewise, was analyzed the effect of changes of fuel price
on industrialized countries from 1986 to 2010 and their results
reveals that rising fuel prices reduce the growth of GDP and
an increase in inflation [39]. The study concluded that, in
particular, all net oil and energy importing countries are
confronted with a permanent fall in economic activity and a
rise of inflation. On the other hand, the long-run impact on
real GDP is insignificant or even positive in countries that are
net energy-exporters. Also, the results show that the change in
the economic effects should be more favorable for countries
that improved their oil and energy position the most over time,
and the degree of improvement in oil and energy dependence
is indeed important for time-variation in the effects of oil
supply shocks and oil-specific demand shocks and for ex-
plaining the associated cross-country differences [39].

In Russia was analyzed the fuel exporting and fuel im-
porting countries regarding the influence of changes in fuel
price on GDP and found that, a fuel exporting country, fuel
price increases positively supported GDP growth [26]. On the
other hand, for countries such as Japan, US, China, Finland,
Germany and the UK, fuel price increase had a negative
impact on GDP. The authors conclude that Russia, as a net oil
exporter, gains from oil price shocks in both the short and long
run. Moreover, the positive effect is quite large, indicating that
a 50% increase in the positive oil price growth rate in the
current quarter leads to 12.6 and 8.52 percentage point in-
creases in cumulative GDP after 4 and 20 quarters [26].

Furthermore, was analyzed the effect of fuel prices on
macro-economic variables in 36 countries which included fuel
importing and exporting countries [30]. In long-run relation-
ships were found that rising in fuel price have a negative
influence on GDP, while on the short-run, Granger causality

indicated that causality runs from fuel prices to other variables.

The authors found that fuel price shocks do not have a sig-
nificant impact on other macro-economic variables in Nigeria.
The results, also show that the impact of an increase in oil
prices is always negative. For instance, in Italy, a 10% oil
price increase leads to a - 0.7% decrease in GDP. It should be
noted that oil prices also have a large impact on unemploy-
ment rates for these countries, the impact being globally
negative. A 10% increase in oil prices leads to a 3.7% de-
crease in UK share prices and 4.5% for Malaysia.

In South Africa was analyzed the effect of variations in the
fuel price on inflation and economic growth by means of the
Johansen cointegration and Granger causality econometric
models, and the results indicated both long and short-run
relationships between the variables [33]. In the long-run, with
inflation as the dependent variable, fuel and GDP both have
significant and positive relationships with the dependent
variable. So, an growth in the fuel price level have an in-
creasing impact on inflation, such, a one percent increase in

the fuel price induces a 0.15 percent increase in inflation,
while an increase in GDP growth leads to an even higher
impact on inflation. Considering the GDP as the dependent
variable, the fuel price has a negative impact on GDP while an
increase in inflation as a positive impact on GDP on the long
run. The results also reveals that the GDP has a short-run
relationship with inflation, therefore, 1.4 percent of the dise-
quilibrium in GDP is corrected in each quarter. Further
short-run results indicate that fuel has a positive significant
impact on inflation; GDP has a positive impact on fuel;
changes in inflation has a negative impact on GDP; and
change in fuel leads to reduction of GDP [33].

Other authors concluded that the results obtained from vector
autoregressions are broadly consistent with the expectation that
the real GDP growth of oil importing economies suffers from
increases in oil prices in both linear and non-linear models [23].
With regard to the two net oil exporters, Norway benefits from
oil price hikes while in the UK a rise in oil prices is found to have
a significant negative impact on GDP growth. These contrasting
results for oil exporting countries can be traced to a sharper real
exchange-rate appreciation in the case of the UK. In the case of
net oil importer Japan, the results obtained using the optimal
order of the model (i.e. four lags) indicate a positive association
between oil prices and real performance. This unexpected result
can be rationalized in terms of the peculiar circumstances un-
dergone by the Japanese economy during the period under study.
Furthermore, the unexpected result is not robust, being reversed
in the case of a second-order vector autoregression [23].

3. Methodology

The study focuses on Mozambique as a fuel importing
country, and analyze the impact of changes in the fuel price on
GDP and CPI. The study follows a quantitative approach based
on a dataset of 59 quarterly observations from quarter one of
2007 to quarter three of 2021. The period was choice due to
availability of data. Variables included in the study are the
monthly data of price of fuel in Mozambique currency (MZM).

In this study, fuel prices correspond to average prices of
gasoline and diesel, which are the most consumed types of
liquid fuels in Mozambique, representing more than 90% of
fuel imports (INE, 2022); quarter GDP at constant prices and
monthly data of CPl. The data was derived from National
Statistics Institute (INE- Instituto Nacional de Estat #tica, in
Portuguese). To ensure uniformity, CPI and fuel prices data
were quarterly. On the other hand, there was a need for
chaining retropolation CPI data, since the original data cover
series periods of bases not yet linked. The Lisman and Sandee
method was used to transform the annual GDP to quarter). To
a certain extent the Lisman and Sandee method contains some
arbitrary aspects, but it has the advantage of simplicity, plau-
sibility and practical usefulness [32].

The main objective of the study was to determine the im-
pact of fuel price changes on economic activity, measured as
GDP and also on the CPI rate in Mozambique. Thus, in the
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study to analyze the impact of fuel prices on the South African
economy, the following equations are used as to achieve the
objective [33]:

LNCPI = f (LNFUEL, LNGDP) 1)

Where: LNCPI is the natural logarithm of the CPI, LNGDP
is the natural logarithm of real Gross Domestic Product (GDP)
and LNFUEL is the natural logarithm of the fuel price in
MZM. All variables were converted to their natural loga-
rithms for the adjustment of any likelihood of scale effect and
to estimate growth or elasticities.

3.1. Cointegration Procedure

The study employs three techniques to analyze the study
objectives: (1) the Johansen cointegration technique within
the vector autoregressive (VAR) model, (2) the Vector Error
Correction Mechanism (VECM) and (3) the Impulse Re-
sponse Function (IRF). The Johansen cointegration test,
which explores cointegration, is used to express the dynamic
relationship amongst the variables of interest, and to observe
the short- and long-run dynamics of the model.

Evidence from most studies suggests that many economic
time series are nom-stationary (integrated of order one or
higher). Yet, it is possible that some combination of time
series may drift together, at least in the long-run.

The intuition here is that for the two variables to form a
meaningful long-run relationship, they must share a common
stochastic trend in the long-run. That is, there may exist some
linear combination of the variable that, over time, converge to an
equilibrium. Otherwise, they would be drifting away from each
other over time. Therefore, to build econometric models which
makes sense in the long-run, we have to test if the variables are
integrated and if they form cointegrating relationship. However,
if all variables are found to be non-stationary then a cointegration
test is estimated to determine whether a linear combination of
such non-stationary variables is stationary.

Prior to conducting the analysis, the Augmented Dick-

ey-Fuller (ADF) test was used to test the variables for sta-
tionarity or unit root. If the observed variables are found to be
stationary, then the VAR model in equation (1) was estimated.
To make sure that the regression is not spurious, the unit root
properties of variables were first examined with the Dickey
and Fuller (ADF). The augmented Dickey-Fuller (ADF) unit
root test is specified as follows [18].

AY, = B+ B+ + Z"ll aAY  +e& ()

where & is a pure white noise error term and where
AYI*]. =(thl _YI—Z) ' Athz = (YI—Z _Yt73) , etc. The

number of lagged difference terms to include is often deter-
mined empirically, the idea being to include enough terms so
that the error term is serially uncorrelated. In ADF we still test
whether 6 = 0 and the ADF test follows the same asymptotic
distribution as the DF statistic, so the same critical values can
be used.

Cointegration can be tested in two ways the first involves
testing the null hypothesis that residuals from cointegration
regression has a unit root against the alternative that the
residual series is stationary. The system-based cointegration
procedure developed by Johansen and Juselius in 1990 to test
the absence or presence of long run equilibrium is adopted in
this paper [24].

The Johansen method commences from a standard Vector
Autoregressive (VAR) of the form.

Xe= ILXe+.. X p+ p + Dit+ ?3)

Where X is a Px1vector of the I(1) variable of interest, uis a
vector of constant, D is a vector of centered seasonal dummies
and ;are IN (0, A) error term.

Letting A represents the first difference operator, is sug-
gested to be writing the precede equation in the equivalent
form as [24]:

AXt =TiAXt—1+... +Tk-1AXt—-k—1+Ixt-k+u+ Di+t

Ii=-1+ I+ +II(I = 1,..., k — DandIl = - + I;+... +I; 4)

The equation of stationary error-first difference VAR
where the term Ixt—k' contains information on the long-run
(levels) relationships between the variable in the VAR [24].
Cointegration can be detected by examining the IT matrix. If
the pxp matrix IT has rank 0, then all elements of Xt have unit
root and first-differencing might be recommended. There are
three possible cases:

1. Rank (IT) = p, i.e, the matrix IT has full rank, indicating
that the vector process Xt is stationary (all elements are
stationary in levels).

2. Rank (IT) = 0, i.e, the matrix IT is the null matrix and the

equation corresponds to a traditional differenced vector
time series model.

3. O<rank<(IT) = r<p. implying that there are pxr matrices
aand S such that IT = af". In this case, it is said that there
are cointegrating relations among the elements of Xt,
and (p-r) are common stochastic trends. If IT has rank
r<p, this implies that

IT=ap (5)

Where aand Bare VxP, with 8 containing the V cointe-
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grating vectors, and atheir corresponding.

The existence of cointegrating relationships between the
variables further implies undertaking the Vector Error Cor-
rection Model (VECM) [1]. Alternatively, the study may
proceed with the VAR model of the first differenced in case
there are no co-integrating relationships.

The VECM is a cointegrated VAR, which is only justified
and important after establishing the existence of a long-run
relationship among the variables. This gives the instance to
evaluate the cointegrated series. The conventional multivari-
ate VECM is written compactly as follows:

k-1 k-1 .
Ay, = O-+Zi=1 YiAY, +Zj:1 X o+ AECT  + 1 (6)

where yt is as explained previously; X’ is the vector of en-
dogenous regressors; ECTt-1 is the lagged Ordinary Least
Square (OLS) residual obtained from the long-run cointe-

grating equation given as ECT. = Y., — X, the cointe-
grating equation, which deviates from the previous period
from the long-run equilibrium (which is an error), affects the
short-run movement in the dependent variable; A is the coef-
ficient of the ECT and the speed of adjustment, which
measures the speed at which y returns to equilibrium after
changes in X’; y, n are parameters to be estimated; k is the
optimal lag length and ut is the white-noise error.

VECM is a special case of VAR that imposes cointegration
on its variables where it allows us to distinguish between short
run and long run Granger causality. The relevant Error Cor-
rection Terms (ECTs) must be included in the VAR to avoid
misspecification and omission of the important constraints.
The existence of a cointegrated relationship in the long run
indicates that the residuals from the cointegration equation
can be formulated as follows [1]:

AGDP = a0 + ), B1.iAGDPt — 1 + ), , B2.iFUELt — 1 + )7, B3.iCPIt — 1 + u1ECTt — 1 + 1t
AFUEL = 80 + Y., ¢1.iAGDPt — 1 + Y. @2.iFUELt — 1 + ».._, @3.iCPIt — 1 + p2ECTt — 1 + 2t (7)
ACPI = 60 + ), $1.iAGDPt — 1 + 2., $2.iFUELt — 1 + ),?_; $3.iCPIt — 1 + p3ECTt — 1 + 3t

where is the lag operator, ay, &y, go; are the estimated coeffi-
cients. B8's, ¢'s and ¢'s are short-run dynamic coefficients of
the model’s adjustment long-run equilibrium. The mand n are
the optimal lags of the series GDP, CPI and FUEL, reduced by
1; ’s are the serially uncorrelated error terms; while y; and p,
Uz represents the speed of adjustment parameter with a nega-
tive sign, measure a single period response of the GDP, CPI
and FUEL to a departure from equilibrium. ECT ., is the Error
Correction Term and represents the lagged value of the re-
siduals obtained from the cointegrating regression of the
dependent variable on the regressors. The ECT contains
long-run information derived from the long run cointegrating
relationship.

3.2. Impulse Response Function

There are numerous interesting applications, in which a
researcher might be interested in calculating an impulse
response function. Without any loss of consistency, this
approach accommodates interactions among the variables in
the system. A further advantage of the IRF is that it can also
be used to evaluate the effect of a policy change on the target
variable(s). The generalized impulse response function of y t
at horizon h is defined as

(4 6, It1) = [ywde = 8, Ita] = [yeudlea]  (8)

where § is the one-time exogenous shock. Equation (8) ex-
plains that the impulse response function equals the expected
value of current and future values of an endogenous variable,
given the shock and past information minus the expected

value of the endogenous variable given past information.

The IRF, on the other hand, simulates the effect of a shock
to one variable in the system on the conditional forecast of
another variable. Preceding the interpretation of the VCM
output, diagnostic tests are conducted to ensure that the model
meets stochastic properties. Also, Granger causality tests are
estimated to determine the flow of impacts.

3.3. Granger Causality

To test whether FUEL does not Granger cause movement in
GDP, HO: B,;= 0 for all i and u; = 0 in Equation (1). The
rejection implies that FUEL causes GDP. Similar analogous
restrictions and testing procedure can be applied in testing the
hypothesis that GDP does not Granger cause movement in
FUEL where the null hypothesis HO: ¢, ;=0 for all i and ¢, =
0=0.. In the case where cointegration is absence, the standard
first difference vector autoregressive (VAR) model is adopted.

4. Results

4.1. Descriptive Statistics

This section includes the results from the estimations and
discussions of results compared to empirical findings from
previous research. Table 2 shows the statistics of variables
used in the study from first quarter of 2007 and third quarter
of 2021. The statistics reveal that average CPI rate in
Mozambique over 59 quarters was approximately 234.7
percent, and the average fuel prices over the same period was
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approximately 45 MZN. On other hand, the average of GDP at Table 2. Descriptive statistics.
constant prices, 114x10° MZN.
Variables FUEL CPI GDP
N 59 59 59
- Differenced: Log_GDP Mean 4490271 23466570  133906,20000
Median 39,70849 241,39110 137675,90000
7 Skewness 0,48004 -0,35771 -0,23343
5| Kurtosis 1,90777 1,76801 1,58354
% . Min 25,67753 48,20374 83998,67000
ol \/\/__AN_\/\/_\/\/\/\ Max 67,14500  401,80000 171608,60000
Std.dev 12,76602 122,84220 29207,79000
zou‘ma 201‘1q1 201r4u3 20150;1 202‘1q3
Source: INE_DGNIG (2022) o The Figure 2 indicates the variation of GDP, FUEL prices

and CPI, where are clearly visible the effects of exogenous

shocks since 2016, which culminated in the slowdown in the

growth of the Gross Domestic Product and high levels of CPI.
Differenced: Log_CPI The main factors are:

“(i) the suspension of external support to the State Budget
and the balance of payment by cooperation partners; (ii) the
increase in external public debt service; (iii) the prolonged

g4 drought in the south-central region of the country and the floods
in the north-central regions of the country; (iv) the politi-
cal-military tension in the north-central region of the country,
and (v) the drop in foreign direct investment (FDI)” [5].
Table 3 reports unit root test results of the Augmented
Dicky-Fuller test. At levels, all variables are non-stationary as the
p-values are greater than a 0.05 level of significance. Therefore,
: : . - . the null hypothesis of no stationarity can’t be rejected. This
200703 20ttat 201493 2018at 202143 means that the series exhibits a unit root. At first difference, all
Source:INE - DCNIG (2022) variables are stationary as the p-values are less than 0.05 level of
significance. The null hypothesis is rejected at first difference at
0.01 significance level. Therefore, all variables reached the same
order of integration at 1 (1) or first difference. The proceeding
Differenced: Log_FUEL step is a test for cointegrating vectors or long run relationship
using the Johansen cointegration approach to test whether the
variables are integrated in the long-run.
= The fuel prices have been rising and volatile, impacting on
global economic stability. International oil prices fluctuated
- around US$ 20 per barrel in the 1990s before rising. Oil
prices experienced a sharp upward trend to reach an all-time
high of close to US$ 133 per barrel in July 2008, later de-
creased to US$ 41 per barrel by the end in December 2008.
After that decline oil prices swelled again (with minor
o plunges in between) and averaged around US$ 116 per barrel
200743 2011q1 201403 201841 20212 in April 2011. Yet in the last quarter of 2014, there has been a
Source: INE_DGNIG (2022) deep fall in the price of oil close to US$ 30 per barrel in
January 2016. Since June 2019 and associated with the
Figure 2. Average quarter prices of GDP, CPl and FUEL prices COVID-19 pandemic, there was a decrease in oil prices
(Jan2016 -July2022). reaching a minimum of US$21 in June 2020, and then the
prices returned to an upward trajectory up to US$117 in June
2022, (Figure 3).

dinCPI

dinFUEL
0
h

150


http://www.sciencepg.com/journal/ijefm

International Journal of Economics, Finance and Management Sciences

http://www.sciencepg.com/journal/ijefm

Augmented Dickey-Fuller (ADF) - Unit Root Tests

Table 3. Unit root test.

Level: 1(0) First difference: 1(1) Order of
Variables Lags integration

t - Stat P-value Conclusion at 5% t - Stat P-value Conclusion at 5% result
LnCPI 0 -1,593 0.7953 No Stationary -7,5110 0,000 Stationary 1(1)
LnGDP 1 0,181 0,9957 No Stationary -8,8780 0,000 Stationary 1(1)
LnFuel 0 -3,049 0.119 No Stationary -4,4340 0,0019 Stationary 1(1)

Average monthly price of Brent oil (USD/Barrel) (June1997-June2(022)
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Figure 3. Average monthly price of Brent oil (USD/Barrel (June1997 -June2022).

However, Figure 4 show that the volatility of barrel prices
in international market does not entirely been passed on the
Mozambican customer because the government adopted fuel
price control policy, which implies the maintenance of prices,
at least for some times, and compensation to companies’ fuel
distributors [3, 34]. The application of subsidies also occurs in
Nigeria, which is a country producing and exporting oil. In
Nigeria the retail prices are subsidized by the government and
the subside is high or low depending on the international price
of oil which is set by Organization of the Petroleum Exporting
Countries (OPEC), and it was estimated that the government
pays an amount of $2.5 billion U.S. dollars as subsidies,
consequently resulting into price instability of oil products [4].
This is because Nigeria is at the same time producer, exporter
and importer of petroleum products, in such way that the
macroeconomics variables such as exchange rate policy are be
blamed for the level of inflation rate [17].

4.2. Cointegration Results

Prior to conducting the Johansen cointegration test, a lag
order selection process was used to select and determine the
number of lags to be used in this test, including the vector
error correction model (VECM). The optimal lag selection
was based on five selection criteria, namely; LR, FPE, AIC,
SCBIC and HQIC, where all criteria reached the same con-
clusion of two (1) lags for FUEL, three (3) for GDP and four
(0) for CPI.

Table 5 reports results for the Trace test and Max-Eigenvalue
statistics in the Johansen cointegration test. Both tests show one
co-integrating equation (r<1) at 0.05 level of significance. Thus,
the null hypothesis of no co-integrating equation is rejected.
This suggests that variables are co-integrated or that a long -run
relationship exists within the series.
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Lag

GDP

A W N -, O

ICP

A W N 2 O

FUEL

AW N P

Axis Title

Sample: 2008q1 thru 202193

LL

159,681
159,682
159,848
164,099
164,755

24,1694
24,1701
24,1947
24,1949
24,2152

89,8605
96,4294
97,3715
97,6532
98,547

100
80
60
40
20

20161

20164

LR

0,00032
0,33304
8,5024*
1,3121

0,00145
0,04915
0,00046
0,04056

13,138*
1,8842
0,56339
1,7876

20167
201610

20171

Average quarter prices of Diesel e Gasoline

20174

df

L e

e

20177

201710

Table 4. Selection of lags.

0,986
0,564
0,004
0,252

0,97
0,825
0,983
0,84

0,17
0,453
0,181

Number of obs = 55

FPE

0,000164
0,00017

0,000176
,000156*
0,000158

,024823*
0,025759
0,026709
0,027721
0,028753

0,002179
,001773*
0,001777
0,001825
0,001833

(January2016_July2022)

20181

AlC

-5,87709
-5,84006
-5,80919
-5,9296*
-5,91687

-,858126*
-0,82112
-0,78499
-0,74796
-0,71167

-3,29113
-3,49739*
-3,49524
-3,46864
-3,4647

HQIC

-5,86289
-5,81165
-5,76657
-5,87278*
-5,84584

-,843921*
-0,79271
-0,74237
-0,69114
-0,64065

-3,27692
-3,46898*
-3,45263
-3,41182
-3,39368
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Figure 4. Average quarter prices of diesel e gasoline (MZN/Litre (Jan2016 -July2022).

152

20221

20224

SBIC

-5,84026*
-5,76639
-5,69869
-5,78227
-5,7327

-,821293*
-0,74745
-0,67449
-0,60063
-0,52751

-3,25429
-3,42372*
-3,38474
-3,32131
-3,28054

—~

20227


http://www.sciencepg.com/journal/ijefm

International Journal of Economics, Finance and Management Sciences

http://www.sciencepg.com/journal/ijefm

Table 5. Cointegration test.

Johansen tests for cointegration
Trend: Constant
Sample: 200793 thru 202193

Number of lags =2

HO: No Cointegration

Number of observations = 57

Maximum Trace
Rank Params LL Eigenvalue Trace test - Critical value (5%0) Critical Value (5%0)
0 12 315,53716 46,1952 29,68
1 17 332,2763 0,4442 12,7169 1541 *
2 20 336,26006  0,13045 4,7494 3,76
3 21 338,63477 0,07995
Maximum
Params LL Eigenvalue Maximum- Eigenvalue Critical Value (5%0)
Rank
0 12 315,53716 33,4783 20,97
1 17 332,2763 0,4442 7,9675 14,07*
2 20 336,26006 0,13045 4,7494 3,76
3 21 338,63477 0,07995

* Reject the null hypothesis, so there is at most one cointegration equation

4.3. Long-Term Relationships Between GDP,
CPIl and FUEL

In an attempt to assess the stability of the long-run rela-
tionship among the variables, the study adopts the \ector
Error Correction Model (VECM). The purpose of VECM is to

indicate the speed of adjustment from the short run equilib-
rium to the long-run equilibrium state.

The existence of a cointegrating relationship between the
selected variables explain the long-run equilibrium.

ECTi1= [yt-1— jXe1— EmRe4]. From table 6, the he coin-
tegration equation and long-run model.

ECT;_; = [1.InGDP;_; + 0.3284InCPIl,_; — 0.4415InF uel — 11.66672]

p —value =

In the long-run (Equation 9) with LNGDP as the dependent
variable, illustrates that the CPI and FUEL prices have a
symmetric and significant effects on GDP in the long run, in
average, coeteris paribus. Specifically, this means that a one

ECT,_, = [1. CPI,_, + 3.045GDP,_, + 1.344InF uel + 35,52577]
(0.0000)

p —value =

In the long-run (Equation 10) with LNCPI as the dependent

(0.0000)

(0.000) ©)

percentage changes in CPI and FUEL prices lead to an in-
crease in GDP by 0.33% and decrease in 0.44%, respectively,
coeteris paribus.

(0.000) (10)

variable, both the GDP and FUEL prices have a positive and
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significant impact on CPI on the long run, in average, coeteris
paribus. Specifically, this means that a one percentage
changes in GDP and FUEL prices lead to an increase in CPI
by 3.045% and 1.344, respectively, coeteris paribus.

The results of this study, that show a negative impact of the
rise in fuel prices on GDP, are similar to those obtained in
India [7, 26, 39, 30, 33, 40]. However, this finding is not
consistent with other authors [23, 25, 16], that showed crude

oil prices as having a negative effect on GDP growth.

The reason behind the inverse relationship between the two
variables is that, crude oil prices have an adverse effect on the
manufacturing sector as it is a key input and therefore leading
to a reduced production in industrial goods which impacts
GDP growth in the long run expected the study found crude
oil prices to have a positive effect on inflation in the long run
[19, 23, 25].

Table 6. Long-run causality.

Long Run Equation

D (LNCPI) D (LNFUEL)
Coef P-value Coef
Constant 35,52577 -26,42498
CPI 1 -0,74383
FUEL -1,34440 0,00000 1
GDP -3,04505 0,00000 2,26499
ECT -0.04769 0.052 -0.02166

Here, the Error Correction Mechanism (ECM) is estimated
to ascertain how well the short-run dynamics in the model are
adjusted on the long-run equilibrium path. The Table 5 illus-
trates that GDP, CPI and FUEL have joint long run equilib-
rium because have a negative Error Correction Term (ECT). A
positive sign of error correction term indicates that the sys-
tems in the model are moving away from equilibrium [13].

4.4. Short-Term Relationships Between GDP,
CPIl and FUEL

The VECM output (Table 7) indicates that ECT constitutes
one significant equation which explain short-run adjustment
towards the long-run equilibrium and that is LNGDP.
LNGDP has a negative coefficient (-0.03538) and p-value of
0.010, meaning that the variable is significant at 0.05 signif-
icance level. Also, the results in Table 7 suggests that previous
quarter’s errors (or deviation from long-run equilibrium) are
corrected for with the current quarter at a convergence speed
of 3.5%, or in other words, the results suggests that 3.5% of

D (LNGDP)

P-value Coef P-value
-11,66672

0,00000 -0,32840 0,00000
0,44150 0,00000

0,00000 1

0.0216 -0.03538 0.010

the short-run errors will be corrected in the long-run equilib-
rium path.

The LNCPI has a negative coefficient (-0.04769) and
p-value of 0.052, meaning that the variable is significant at
0.10 significance level, suggesting that previous quarter’s
errors (or deviation from long-run equilibrium) are corrected
for with the current quarter at a convergence speed of 4.8%, or
in other words, the results suggests that 4.8% of the short-run
errors will be corrected in the long-run equilibrium path.

The short-run results, in Table 6, indicate that increase in
LNFUEL prices has a negative and not significant impact on
GDP and positive but insignificant impact on CPI. These
results are also consistent with most empirical literature that
shows that increases in crude oil prices have a negative effect
on GDP and positive effect on CPI in both long run and short
run [7, 26, 39, 30, 33, 40]. Parallel, the LNCPI has a positive
impact on GDP. Although both CPI and FUEL has no signif-
icant coefficients. On the other hand, previous changes in
GDP has a positive, but not significant impact on GDP.
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Table 7. Vector Error Correction Model.

Vector Correction Model

D (LNCPI)
ERROR CORRECTION

Coef P-value
CoinEq,1 (ECT) -0,04769 0,0518***
D(LNCPI-1) -0,04871 0,754
D(LnFUEL-1) -0,12061 0,775
D(LNGDP-1) 1,91465 0,336
CONSTANT 0,00853 0,804

* Significant at 1%; ** Significant at 5%; *** Significant at 10%

4.5. Short-term Relationships between GDP,
CPIl and FUEL

The existence of cointegration implies the existence of
Granger causality at least in one direction (Granger, 1988). To
confirm these short-run results, Granger causality tests were
conducted and the results are listed in Table 8. Like findings in
some Asia countries [15]; in Mozambique there is not a

D (LNFUEL) D (LNGDP)

Coef P-value Coef P-value
-0,02166 0,0206** -0,03538 0,01*
0,03396 0,470 -0,05513 0,00*
0,41819 0,775 0,03257 0,185
-0,46852 0,436 0,16252 0,161
0,01539 0,138 0,01369 0,00*

cointegrating long-run relationship between FUEL prices and
CPI and GDP, which suggest that the impact of oil shocks on
these variables is limited to the short-run.

When analyzing short-run relationship between fuel prices
and CPI and GDP, oil prices shocks are found to Granger
cause GDP and CPI, as all. Granger causality tests also indi-
cate causality between CPl and GDP, and the results shows
that the changes in GDP causes changes in other variables,
CPI and FUEL respectively.

Table 8. Pairwise Granger Causality Results.

Pairwise Granger Causality Results

Null hypothesis Chi-Square
GDP dos not Granger cause CPI 25,054
GDP dos not Granger cause FUEL 0,70896
GDP dos not Granger cause All 32,159

CPI dos not Granger cause GDP 0,53597
CPI dos not Granger cause FUEL 0,03792
CPI dos not Granger cause All 0,55498
FUEL dos not Granger cause GDP 0,24453
FUEL dos not Granger cause CPI 0,66309
FUEL dos not Granger cause All 0,55498

4.6. Variance Decomposition (VDC) Analysis

The VDC provides a tool of analysis to determine the rela-
tive importance of real oil price shock in explaining the vola-

p-value Conclusion
0,0000 Reject HO
0,4000 Don’t Reject HO
0,0000 Reject HO
0,4640 Don’t Reject HO
0,8460 Don’t Reject HO
0,7580 Don’t Reject HO
0,6210 Don’t Reject HO
0,4150 Don’t Reject HO
0,7110 Don’t Reject HO

tility of the three macroeconomic variables. The results
showed that among the impact itself is the first source of
variance, which is the most obvious in the first period, ac-
counted for 100% for GDP, 68.66% for CPI and 99.94% for
FUEL. With prolonged periods, the fluctuations gradually
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reduced the impact on its own, and in the long-term (8 quar-
ters) it seems there is 59.22% for GDP, 56.29% for CPI and
98.016% for GDP. CPI is the variable with the highest ex-
planatory power over the variation in FUEL prices, Increases
by 1.4% in the first quarter to 19.03% in 8" quarter. Shocks in
CPI explain about 29.68% of GDP and 0.93% in FUEL in 8™

quarter. Also, the results of the VDC suggest that an FUEL
price shock is not a major source of volatility of CPl and GDP
in Mozambique. As shown in table 9, FUEL price shock is a
minimal source of disturbance to GDP and CPI reaching in 8"
quarter, only 11.10% and 19.03%, respectively.

Table 9. Variance decomposition (VDC) analysis.

Impulse InGDP InGDP INnGDP InCPI
Response  InGDP InCPI InNFUEL InGDP
1 2 3 4

Step fevd fevd fevd fevd

0 0,0000 0,0000 0,0000 0,0000
1 1,0000 0,2995 0,0006 0,0000
2 0,6655 0,2876 0,0009 0,3248
3 0,6175 0,2519 0,0078 0,3010
4 0,6001 0,2466 0,0091 0,2984
5 0,5931 0,2467 0,0092 0,2969
6 0,5929 0,2469 0,0092 0,2971
7 0,5922 0,2468 0,0093 0,2968
8 0,5922 0,2468 0,0093 0,2968

4.7. Impulse and Response Analyse

Figure 5 shows the series impulse responses are used to
trace out the dynamic effects of an unanticipated shock on
GDP, CPI and FUEL prices. The horizontal axis represents the
number of quarters (in this case eight quarters) and the vertical
axis represents the magnitude of the reaction of the variables
considered in the face of an unexpected shock, increase or
decrease of the variable of interest. There are nine situations
divided into three figures. So, in the first line we have impulse
in the CPI and responses in the CPI itself, then in the FUEL
and finally in the GDP. In the second line, we have impulse in
FUEL and responses in CPI, in FUEL itself and in GDP. In the
last line we have impulse in GDP and responses in CPI, FUEL

InCPI InCPI InFUEL InFUEL InFUEL
InCPI InFUEL InGDP InCPI InFUEL
5 6 7 8 9

fevd fevd Fevd fevd fevd
0,0000 0,0000 0,0000 0,0000 0,0000
0,6866 0,0000 0,0000 0,0139 0,9994
0,6606 0,0047 0,0097 0,0517 0,9944
0,5762 0,0104 0,0815 0,1719 0,9818
0,5641 0,0105 0,1015 0,1893 0,9804
0,5634 0,0105 0,1100 0,1899 0,9803
0,5633 0,0105 0,1099 0,1899 0,9802
0,5630 0,0106 0,1109 0,1902 0,9802
0,5629 0,0106 0,1110 0,1903 0,9801

and in GDP itself.

The analysis of impulse responses shows that CPI are rela-
tively more sensitive to unexpected shocks to each of the
variables, reaching equilibrium and stability, at most, up to the
fourth quarter. For example, a shock, an increase in fuel prices,
leads to increases in CPI, but from the third quarter onwards
there is stability. On the other hand, the GDP have a stability
due the schoks in CPI and FUEL prices.

4.8. Diagnostics Tests

The model passed diagnostic tests of no heteroscedasticity,
no serial correlation, and normality with results showing that
the residual is not normal distribution, has serial correlation
and are not homoscedasticity, Table 10.

Table 10. Diagnostics tests.

Test Null Hypothesis Chi-square Probability Decision

LM Test No serial correlation 31.30 0.000

With p-value less than 5%, reject HO. Therefore, the results
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Test Null Hypothesis Chi-square Probability Decision

White Test No heteroscedasticity 21.56 0.000

Residual are normal

distributed 78.7453

Jarque-Bera 0.000

varbasic, dInCPI, dInCPI

varbasic, dInCPI, dinFUEL

show that there is serial correlation in the model

With p-value less than 5%, reject HO. Therefore, the results
show that there is a heteroscedasticity in the model

With p-value less than 5%, reject HO. Therefore, the results
show that the data is not normally distributed

varbasic, dinCPI, dinGDP

.15

1A
I\

0-
._OSA

varbasic, diInFUEL, dInCPI varbasic, dinFUEL, dinFUEL varbasic, diInFUEL, dinGDP

.15

A
.05

 S—
-.051

varbasic, dinGDP, dInCPI varbasic, dinGDP, dinFUEL varbasic, dinGDP, dinGDP

154

1A
.05 '\

0-
-.051

T T T T T T T T T T T T T T T
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
Step

95% CI

Orthogonalized IRF

Graphs by irfname, impulse variable, and response variable

Figure 5. Impulse and Response.

Roots of the companion matrix

Imaginary
0
1

T T T

0
Real

Figure 6. Root test estimates.

Figure 6 reports the inverse root graph. The study plotted
the AR inverse root graph to establish the stability and relia-
bility of the IRF and the robustness of the VECM model. The
outcome of the inverse roots graph confirms the stability of
the model as all AR roots lie within the unit circle.

5. Conclusion

The main objective of this study was to determine the im-
pact of changes in the FUEL price on CPI and GDP in
Mozambique, and was achieved by means of a comprehensive
literature review and also through the use of a quantitative
analysis of time series data for Mozambique. The most im-
portant results are that in Mozambique there are a cointe-
grating long-run relationship between FUEL prices and CPI
and GDP, which suggest that the impact of FUEL prices
shocks to CPI and GDP in short-run and long-run path. Also
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in the long run, the GDP have joint long run price transmis-
sion with CPI and FUEL.

In the long-run with LNCPI as the dependent variable, both
the GDP and FUEL prices have a positive and significant impact
on CPI on the long run, in average, coeteris paribus. Specifically,
this means that a one percentage changes in GDP and FUEL
prices lead to an increase in CPI by 3.045% and 1.344, respec-
tively, coeteris paribus. The LNGDP has a negative coefficient
(-0.03538) and p-value of 0.010, meaning that the variable is
significant at 0.05 significance level. Also, the results in Table 5
suggests that previous quarter’s errors (or deviation from
long-run equilibrium) are corrected for with the current quarter at
a convergence speed of 3.5%, or in other words, the results
suggests that 3.5% of the short-run errors will be corrected in the
long-run equilibrium path. In the other hand, the LNCPI has a
negative coefficient (-0.04769) and p-value of 0.052, meaning
that the variable is significant at 0.10 significance level, sug-
gesting that previous quarter’s errors (or deviation from long-run
equilibrium) are corrected for with the current quarter at a con-
vergence speed of 4.8%, or in other words, the results suggests
that 4.8% of the short-run errors will be corrected in the long-run
equilibrium path.

The short-run results, indicate that increase in LNFUEL prices
has a negative and not significant impact on GDP and positive
but insignificant impact on CPI. When analyzing short-run
relationship between fuel prices and CPI and GDP, oil prices
shocks are found to Granger cause GDP and CPlI, as all. Granger
causality tests also indicate causality between CPI and GDP, and
the results shows that the changes in GDP causes changes in
other variables, CPI and FUEL respectively.

The VDC provides a tool of analysis to determine the rela-
tive importance of real oil price shock in explaining the vola-
tility of the three macroeconomic variables. The results
showed that among the impact itself is the first source of
variance, which is the most obvious in the first period, ac-
counted for 100% for GDP, 68.66% for CPI and 99.94% for
FUEL. With prolonged periods, the fluctuations gradually
reduced the impact on its own, and in the long-term (8 quar-
ters) it seems there is 59.22% for GDP, 56.29% for CPI and
98.016% for GDP. CPI is the variable with the highest ex-
planatory power over the variation in FUEL prices, Increases
by 1.4% in the first quarter to 19.03% in 8" quarter. Shocks in
CPI explain about 29.68% of GDP and 0.93% in FUEL in 8™
quarter. Also, the results of the VDC suggest that an FUEL
price shock is not a major source of volatility of CPl and GDP
in Mozambique. As shown in table 8, FUEL price shock is a
minimal source of disturbance to GDP and CPI reaching in 8"
quarter, only 11.10% and 19.03%, respectively.

The analysis of impulse responses shows that CPI are rela-
tively more sensitive to unexpected shocks to each of the varia-
bles, reaching equilibrium and stability, at most, up to the fourth
quarter. For example, a shock, an increase in fuel prices, leads to
increases in CPI, but from the third quarter onwards there is
stability. On the other hand, the GDP have a stability due the
schoks in CPI and FUEL prices.
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