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Fiscal dominance and inflation: Evidence from
Nigerian and South African’s experiences

Kazeem Abimbola Sanusi®*

Abstract: This study attempted to estimate degree of fiscal dominance by econo-
metrically analysing degree of fiscal and monetary policies interdependence in
Nigeria and South Africa. This is done to define the extent at which fiscal authority
actions confine the monetary policy actions. The empirical confirmation offered in
the study on the basis empirical findings showed that the degree of fiscal and
monetary policies interdependence for both Nigeria and South Africa are 0.84 and
0.67. This shows that degrees of fiscal dominance in both economies are 0.16 and
0.33 respectively. The evidence shows that both economies are under low fiscal
dominance, though Nigerian economy is seen to be under a lower fiscal dominance
hypothesis when compared with South African economy. Therefore, the Nigerian
monetary authority has greater freedom to fight inflation. However, the Nigerian
economy still has a higher inflation than South Africa. The study concludes based on
the empirical findings, that monetary policy authorities in Nigeria and South Africa
should strive more to maintain the current level of their autonomy given their
higher degree of fiscal and monetary policies interdependence. Current level of
autonomy can be maintained by ensuring that the fiscal authority plans its inter-
temporal budget constraints such that current level of government outstanding
debt and its interest would always be offset by future primary surpluses rather than
seigniorage.

Subjects: Economics; Political Economy; Finance

Keywords: Fiscal dominance; fiscal policy; monetary policy
Subjects: E60; E62

1. Introduction

The relationship between monetary and fiscal policies has been an important issue widely discussed
in the macroeconomic literature (Fahr & Frank, 2010; Togo, 2007; Belke & Dreger, 2011; Arby & Hanif,
2010). Economists have come up with possible passages in which fiscal and monetary policies relate
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to each other and have come up with a measure of interdependence. It is worthy of note that the
measure of the degree of interdependence between fiscal and monetary authorities in any economy
ranges between zero and one (De Resende, 2007). Conventional studies on monetary policy have
supposed a restricted influence for fiscal policy in affecting monetary policy effectiveness. It is often
assumed that the duty of fiscal authority is to determine government’s budget, while the monetary
authority is free to determine the nominal money supply or nominal interest rate (Barro, 1987; Sims,
1994; Creel & Le Bihan, 2006). The intrinsic connotation by such an assumption is that the monetary
authority can manage inflation by means of its control on money supply. In other words, it is the
monetary authority that determines seigniorage revenue delivered to the fiscal authority. Thus,
monetary policy defines the level of prices, while fiscal policy ensures that the issued bonds are
supported by the tax revenue. This scenario has been described as a monetary dominance (Leeper,
1991; Sargent & Wallace, 1981). Monetary policy that operates in this framework is much more
effective because it has the backing of fiscal policy for its monetary targets. In such a situation, inter-
temporal government budget constraint is such that current fiscal deficit is equal to discounted value
of future surpluses (Keen & Wang, 2013). Hence, there is no connection between fiscal deficits and
monetary growth and subsequently inflation. Consequently, the degree of monetary-fiscal policies
interdependence, often denoted as k in the literature, would be 1 and hence fiscal dominance degree
is 0. The fiscal authority could be said to back all debt through the control of current and future
surpluses to satisfy the government’s intertemporal budget constraints (Sanusi & Akinlo, 2016).

Similarly, another means by which fiscal and monetary policies relate deals with the condition in
which fiscal policy is active and a monetary policy is inactive (Sims, 1994). A commonly described
situation in the literature is when fiscal authority is completely irresponsive to monetary policy. As
a result, fiscal authority does not adjust taxes nor expenditure (both at current period and in
future) to variations in the outstanding debt, and as such monetary authority has to back fully all
the government’s debt. This position has been widely described as fiscal dominance (Aiyagari &
Gertler, 1985, p. 22; Favero & Monacelli, 2003, p. 45; Nawaz et al., 2012, p. 154; Xiong, 2012, p. 515;
Sargent & Wallace, 1981; De Resende, 2007:2; Sanusi & Akinlo, 2016). In this situation, the
measure of degree of interdependence between fiscal and monetary authority,k would be 0, and
as such fiscal dominance is 1. An amazing characteristic of fiscal dominance is that monetary
policy is made subject to fiscal policy. This implies that if monetary policy is subordinate to fiscal
policy, a fiscal deficit would be positively correlated with increase in money supply, in other words,
monetary growth (Gallo & Otranto, 1998; Us, 2004; Tanner & Ramos, 2002). In other words,
positive long-run inflationary impact of money supply can be attributed to fiscal dominance (Jalil
et al., 2013). However, in reality, the measure of degree of fiscal policy and monetary policy
interdependence is hardly 0 nor 1. Put differently, the real-life possibilities lie between the two
values. By implication, fiscal authority in reality does not fully back all the government debt as
monetary authority is made to be subject to a fraction of the debt. In other word, every economy
experiences fiscal dominance. It is however the extent or degree of fiscal dominance that under-
mines the efficiency and effectiveness of monetary study.

Most of the available studies in the literature have either investigated the presence of fiscal
dominance or monetary dominance (Trenovski & Tashevska, 2015; Sanusi & Akinlo, 2016). Existing
studies in the literature have focused mainly on determination of incidence and or-else of fiscal
dominance. Studies conducted to determine the quantitative measure of degree of fiscal dom-
inance are quite scanty and unavailable in Nigeria and South Africa. It was De Resende and Rebei
(2008) that first carried out the quantitative measure of degree of fiscal dominance in a full fledge
specified structural models using Dynamic Stochastic General Equilibrium (DSGE). Existing litera-
ture have been accused of lacking adequate empirical tests and merely estimate reduced form
restrictions from non-micro founded models or just estimation of single equation (De Resende &
Rebei, 2008). Studies on the quantitative measure of degree of fiscal dominance are not available
in Nigeria and South Africa as most studies have mainly examined the interactions among
monetary and fiscal variables. This study would be contributing to scarce empirical studies on
the analysis of the measure of degree of fiscal dominance in the literature at large.
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Meanwhile, empirical research efforts on estimation of degree of fiscal dominance which mea-
sure the independence of central bank was stirred by traditional economic argument that, if apex
bank is free from political pressure interference, the attainment of a lower and more stable
inflation would be possible. In other words, an economy with high degree of fiscal and monetary
policies interdependence would experience a lower inflation rate. Bade and Parkin (1985) came up
with the first empirical study to examine the association between the degree of fiscal and
monetary policies interdependence. They employ annual data for 12 Organization for Economic
Cooperation and Development (OECD). Bade and Parkin (1985) submits that the degree of fiscal
and monetary policies interdependence was a noteworthy cause of inflation in the selected
countries. Consequently, other studies were motivated in the literature to define the validity or
otherwise of the argument that high degree of fiscal and monetary policies interdependence is
connected with lower inflation. Alesina (1988) and Alesina and Summers (1993) used the method
of Bade and Parkin (1982) and included more countries. They established that an opposite relation-
ship between average inflation rates and the level of the degree of fiscal and monetary policies
interdependence.

Recent empirical efforts have been largely divergent on the validity of the hypothesis of lower
degree of fiscal dominance being associated with lower inflation. For instance, Ornellas and
Portugal (2011) found lower degree of fiscal domiance in the Brazilian economy than US and
Canadian economies but inflation was found to be higher in Brazil during the period under
consideration. In other words, Ornellas and Portugal (2011) could not find evidence of low degree
of fiscal dominance being associated with low inflation rate. Investigation of the validity or
otherwise of the proposition that low degree of fiscal dominance being associated with lower
inflation rate has not received considerable research efforts from Africa. As a matter of fact, no
empirical efforts could be found on this subject matter for Nigerian and South African economies.

This study also contribute to discussion on this proposition by examining the average inflation
rates in both Nigeria and South African economies in the light of the degree of fiscal dominance.
The remaining discussion is organized as follows: section two presents the overview of fiscal policy
indicators in both Nigeria and South Africa. Section three presents the research method while
section four presents and discusses the results. The last section concludes the results.

2. Overview of fiscal policy indicators

2.1. Nigeria

Nigeria’s economy has remained perpetually undiversified from the oil boom days. The greater
share of exports and government revenue has consistently depended on oil (Okonjo-Iweala, 2011).
Expenditure of government in Nigeria has been fluctuating and highly unstable. The volatility in
government expenditure could be associated to the fact that spending of government has been
increasing with increase in oil prices and revenue, until 2014 and 2015 declines in oil prices.
Succeeding administrations in Nigeria have continuously recorded high expenditure during oil
boom. The country’s loose fiscal policy and fiscal indiscipline aggravated the volatility in prices
and revenue. Government revenues from oil and spending increased as oil prices increased
(Okonjo-Iweala, 2011).

As a result of the fluctuation of expenditure, the fiscal stance of government of Nigeria have
been largely in deficits with the exception of 1970s when fiscal positions were surpluses (Sanusi &
Akinlo, 2016). The total budget surplus as a percentage of GDP fluctuated from only 1.5 percent in
1973 to 9.8 percent in 1974 (Okonjo-Iweala, 2011; Sanusi & Akinlo, 2016). The recorded surpluses
of the early 1970s were truncated by decrease in oil prices at the global market. The total deficit-
GDP ratio rose to 7.8 percent in 1978 from 2.0 percent in 1975 because of the inability of the
government to adjust its expenditure in response to the declining oil revenue (National Bureau of
Statistics, 2015).
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Capital and recurrent of the federal government were further spiked in the 1980s by the
execution of programmes like creation of state and increase in wage (Oko, 2001). The newly
created institutions required grants and important infrastructures to kick off their operational
activities. The resultant effect of this is increase in deficit by up to 5.7 percent of GDP in 1986,
and 1993 as well (Ayodele & Falokun, 2003). As a result of the falling oil revenue, the gap between
declining oil revenues and rising expenditures were financed by means of foreign borrowing and
central bank’s interventions. Pressures were mounted on the government to cut expenditure
because of the unpleasant effects of both sources of financing deficits (Sanusi & Akinlo, 2016).
Financing of the most of the capital expenditures and other infrastructures were halted due to
paucity of funds (KPMG Reports, 2015).

The return of democratic system in 1999 marked the beginning of another period high expen-
ditures commonly characterised democratic system of government. The oil sector of the economy
was faced with other challenges in 2014 with average daily production falling to 2.2mbpd as
against the budget bench mark of 2.38 mbpd. On the average, the sector grew only in the first
quarter by 5.14% while decline of 6.6 percent and 3.6 percent were recorded in the second and
third quarters respectively (DMO, 2015).

The GDP growth rate was projected to be 0.5 percent for 2015 because of the falling prices of oil
and challenges of production. An aggregate expenditure of N4.358 trillion was specified in the
2015 budget. This was 8 percent less than the amount for 2014 (DMO, 2015). The more worrisome
situation was that recurrent expenditure rose by 6.5 percent while capital expenditure declined by
43 percent. Dejectedly enough, amount expected to expend on debt servicing was proposed to
increase. More specifically, debt servicing was proposed to increase by 32.4 percent as against the
20.3 percent in the 2014 budget estimate.

Conclusively, the deficits’ profile of Nigeria has got to an alarming level. The government of
Nigeria has been incurring deficits since 1967. The deficits have persistently been increasing and
the instant effects are damnable. For example, the external debt size as at 2015 was put at
USD6O0billion. Nigeria’s external debt rose by 11.77 USDbn between mid-2015 and the mid-2018,
(DMO, 2018). Unfortunately, an assurance that it might decline in subsequent years is quite dim
given the manner the current (President Buhari led government) administration is borrowing.

2.2. South Africa

At the inception of democracy in 1994, the economy performance and indicators were frail and
crisis dominated (South African Act of Parliament, 1994). The budget deficit was said to be
historically high in 1994 though with limited exposure to foreign debt (Department of Finance,
1996). The limited exposure to foreign debt was as a result of restricted access to international
capital markets prior 1994 (Department of Finance, 1996). The overriding goal of fiscal policy has
been to attain and sustain a progressive decline in the budget deficit, reduced government
expenses (Department of Finance, 1996). Investment spending was also projected to increase.

Budget deficit that could not be sustained implied cost of borrowing would increase with paucity
of funding for essential government programs. However, the budget balance became better as
deficit fell 4.8 percent of GDP in 1994 to 0.5 percent by 2005 (IMF, 2010). The aftermath of budget
deficits of the subsequent years made it possible for government to raise her spending without
resulting to borrowing. This was partly sequel to improved tax revenue collection. During the
worsening economic crisis of 2009, the debt of government increased seriously (Industrial
Development Corporation, 2013). Government had to borrow more in order to finance the
increased fiscal deficit.

The economy incurred another huge deficit after 2008/09 and the ratio of debt and GDP was
36.3 percent by 2012/13 (Industrial Development Corporation, 2013). After 2000s, government had

adopted a counter-cyclical stance. Within the framework of counter-cyclical stance, infrastructural
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investments, human capital investments, discouragement of importation were seen as important
factor for accelerating growth (International Budget Partnership, 2012). The cyclical stance
includes stabilization of expenditures in order to stimulate growth and development
(International Budget Partnership, 2012). The level of debt was believed to be viable with various
measures being adopted. Consequent upon steady and good budgetary policies, South Africa was
able to explore global bond markets with minimum sovereign risk spreads. South Africa was
rated second among about 90 countries surveyed in 2012 in terms of transparency and account-
ability of budget processes (International Budget Partnership, 2012). Nevertheless, recent rating
has not been impressive due to slow growth, increased debt, current account problem and
associated economic drawback of Covid-19 pandemic.

3. Model specification
In order to estimate the degree of fiscal dominance in the Nigerian and South African economies,
the following model procedures consist of the private and the government sectors.

3.1. Private sector
The economy is characterized by homogeneous consumers with infinite horizon and perfect fore-
sight about the future. The representative consumer aims at:

max{ct, ne, M beke } Yo /}tl’l(ctvmt/ptv 1- nt) (1)

where pe [0,1] is the subjective discount factor and x is firmly increasing and concave in all
arguments. It satisfies the Inada conditions and twice differentiable. Note that in every period,
consumer chooses consumption (c;), labour, (n;) and the immediate next- period holdings of
capital (k;), money (m:) and nominal one government debt (b;). The aggregate price is denoted

by (pt).

The real money balances are included to show that the utility function depicts the ease of using
money in implementing transactions. Because this model is made up of government liabilities, the
study follows Woodford (1995) in understanding m; as the holding of the monetary base by the
consumer. The model assumes instantaneous utility function that is both logarithmic and
inseparable:

M(ct, mt/pt, 1- nt) = In(c;) +7yln (mt/pt> + 6ln(1 —ny)

Where y and ¢ are parameters that capture the proportional importance of real money holdings
and leisure. The consumer’s maximising constraint is subject to a no-Ponzi game condition and to
the sequence of budget constraint in

m b —_ me_1 . bt—l B
e+ Mp, + PYp, +ke = wene + rekeq +7ftPt71 + TPt 7t 3)

Where t; is the lump-sum tax, Pt/pH is the gross inflation denoted byzt, it_1 is the nominal interest
rate on debt which is determined in previous period t — 1 and paid in period in t, wtis the wage rate,
and r; is the return on capital between periods t — 1 and t. In equilibrium, the absence of arbitrage
profits will require r; to equal the real gross interest rate

it—l/,,t. The first-order conditions for the representative of the consumer’s constraints function:
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Vee = (1Y) (Yerss) ()

mt/Pt = thit/(,-t ~1 (5)

Equation (4) represents the Euler equations for consumption and Equation (5) specifies
demand for money as a function of consumption and the money’s return. These two condi-
tions are the essential requirements to derive the study model’s implications for the total
price level.

3.1.1. Government

Government spends an exogenous amount of resources, G; in every fiscal period. Government
expenditures could be financed by imposition of lump-sum tax z;, or by issuing money (M;), and by
increasing total debt (B;). The government is also faced with a no-Ponzi- game situation and to
a active budget constraints.

, B:_ M; — M, B — B;i_
Gt+(’t71—1);—t1:ﬂ+<tPtt1>+<t Ptt1> (6)

If Equation (4.12) is iterated forward, assuming that government’s no—Ponzi game condition
denotes the intertemporal budget constraints, then:
Gt+j

o0
- Zj:OW: Te+St— G,

Mt+j - Mt+j—1

. Bt 1\ oo Tty 0
- (T) = Ziognt 2o p

RD
Where jo) = HLerh is the j periods—ahead discount factor, and 7, S; and G; are the present
value of receipts from tax, seigniorage revenue, and expenditure of government respectively. It is
assumed that present value of government’s budget constraint holds with equality. The govern-
ment follows a long run fiscal rule that requires itself to generate large adequate primary surpluses
(6 backing of fiscal policy) to back or finance a constant proportion of the currently outstanding
debt. Assuming a sequence of prices {iHj,ij}jio and primary stock of nominal debt B; 4,

5 backing of fiscal policy is a sequence {Gyj, 7 BHJ-}JZO so that for all t:

. Bt
Tt — Gt = bitq % (7
T

Where 6 [0,1]. In other words, the fiscal rule of government is planned such that a constant
fraction of (5) of the outstanding debt of government, including the interest payments, is financed
or backed by the present discounted value of current and future primary surpluses. Consequent
upon the fulfilling the government intertemporal budget constraints, then Equation (8) is writ-
ten as:

. Bi
St = (1= 6)ira —;, L ®)
t

By implication, since < [0,1], Equation (8) connotes that a constant fraction (1 — §) of the current
outstanding debt is backed or financed by both present discounted value of current and future
seigniorage revenue. The likely fiscal regimes are connoted by the fraction of § of the debt that is
backed by the primary surplus. Since 6 [0,1], a set that is continuum and restricted by two polar
cases is obtained as follows:
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Case (1): where § = 1, all the debt of government is financed by the current value of the primary
surplus. Under this situation, the fiscal controller is completely dedicated to varying its flow of
surplus so that it is in total agreement with the current value of the issued bonds. As earlier stated,
this situation refers to a monetary dominance (De Resende, 2007).

Case (2): where 5 = 0, it is evident that the total debt is paid by the monetary authority. Under
this arrangement, the principal and interests of a newly issued bond is paid by means of seignio-
rage. By implication, the fiscal authority is insensitive to monetary policy such that government
taxes and expenditures do neither react nor respond to changes in the government’s debt stock.
This is known as fiscal dominance (Aiyagari & Gertler, 1985; De Resende, 2007).

It is possible to see that parameter shows the preferences of the government as regards the
finance of the debt. Thus, the fiscal strategy in « is a rule that can parameterise the conduct of the
government. The parameter 5 to be estimated in this study is the degree of fiscal and monetary
policy interaction or interdependence. The value of the parameter § is the value that arises from
the interaction between fiscal and monetary authorities in a steady organized set up.

3.2. Equilibrium

The equilibrium for this economy is defined in such a way that it corresponds to a price system that
allocate resources amongst a representative consumer, firm and government policy. Both con-
sumer and firm representative aim at maximizing their constraints given the specific government
policy. Meanwhile, government budget is constrained by the price system and the choices of firms
and consumers. The equilibrium systems also mean the market clearing system (De Resende,
2007).

The price level is determined by the equilibrium in the money market as:

My = m; (9

From Equation (4.12), money supply can be written as:

M; it . B Mg 0o [ My iy —1
— = 1—68)iq——+ -y L (10)
Pt it — 1 ( ) t-1 Pt Pt Zj—l <ptR1(jj) ’f+j

Following the equilibrium condition in Equation (9) and money demand Equation (10), Equation
(11) yields

_ o B Mg oo [ My —1
o= (s Tt B e

By means of the recursive nature of the Euler Equation (4.10) to find expression for the infi-
nite sum,

> (MHj/ijRﬁj)) ((iey; — 1) /i), in terms of current consumption and algebra process yields:

p_ (L=AMea+ (1= 6)ie1Bea)
e =

YCt 12)

Equation (4.17) defines the total price level as being influenced by consumption and of the
beginning lag one period stocks of money and debt. Aiyagari and Gertler (1985) used a similar
expression for the price level. Alternatively, since M;_1 + (1 — 8)it_1Bt_1 = Mt + (1 — 8)B;, the price
level can be written as a function of end of period stocks of money and debt:
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pe = (1-p) [Mt},;_: (1 -96)Bi] (13)

Equations (12) and (13) are somewhat similar, but empirical analysis of Equation (13) does not
need interest rate data. Irrespective of either of the two equation, either of the models imply that
price level depends not only on stock of money, but rather the proportion of outstanding debt that
is financed by printing of money which is the degree of interdependence between monetary policy
and fiscal policy denoted as 6.

Consequently, in order to obtain the estimate of the degree of fiscal dominance 6§, Equation (13)
can be written as:

M; = —(1-6)B: (14)

14
——C
1-p"
Where Ci=p:c; denotes the nominal private consumption. The empirical equivalent of Equation
(15) can then be written as:

M: = a+ p1Ct + pyBt + € (15)

Where « is an intercept, p; = (1—[/3), Py = —(1-95)

It should be noted that & is recognised from the coefficient on the stock of debt. Since all the
variables M, C;, and B; are endogenous in this model, the OLS estimation of Equation (15) produce
biased and inconsistent parameter estimates under condition of covariance-stationary. However, if
the measures of M;, C;, and B; are I(1), Equation (15) presents co-integrating relationship, conse-
quently, Equation (15) produces super-consistent estimates (Phillips & Durlauf, 1986).

This approach is superior to the other two approaches that can be used in obtaining the degree
of fiscal and monetary policies interdependence because it does not require the computation of
the present discounted values of 7; and Githat require the infinite future values for taxes and
government expenditure. In order to estimate the Equation (15), the study makes use of the DOLS
method proposed by Stock and Watson (1993). The dynamic OLS (DOLS) version of Equation (15) is

given as:
Mi=a+piCi+poBi+ T 4 E1sACe s + T 4 &250Be s + e (16)
Where ¢ forj=1, 2ands=—-k, —k+1 ... ... ... ., k=1, k are constants coefficients.

3.3. Technique of analysis and data sources

Both descriptive statistics and econometric techniques of data analysis were employed. Dynamic
Least Square (DOLS) technique suggested by Stock and Watson (1993) is adopted to estimate
Equation (16). Data on consumption, inflation and outstanding government debt were employed.
The data were obtained from World Development Indicator. Time series data from the first quarter
of 1981 to the last quarter of 2018 were sourced from World Development Indicators.

4. Empirical results
4.1. Descriptive statistics
It is customary to carry out descriptive statistics of the variables before the econometrics analysis

are done. Variables under investigation are nominal consumption expenditure (CONS), money
supply (MS) and inflation rate (INF).
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Table 1 indicate that the variables used in estimation process for Nigeria and South Africa
respectively display a high level of internal consistency within the maximum and the minimum
values of these variables. In addition, the variables have a relatively low standard deviation which
indicates that the variances of the variables are not unnecessarily large. The statistics of skewness
and kurtosis offer important information on the symmetry of the probability distribution of time
series and the thickness of the tails of these distributions, respectively. The skewness and kurtosis
also show that the variances of the variables are minimal.

The Jarque-Bera statistics measures the normality properties of the data. At one percent level of
significance, the Jarque-Bera statistics of each variable accepts the null hypothesis of the normal-
ity. This is further confirmed by the nearness of the mean and median values of each of the two
series. The closer the mean and the median of the two variables, the greater the probability that
such series will be normally distributed. This is the case in Table 1.

4.2. Unit root test results

The unit root results considered at both levels and 1% difference are presented in Tables 2 and 3 for
Nigerian and South African economies respectively. By means of ADF and PP techniques, all the
variables were non-stationary at levels, because the t-statistic for each of the variables is less than
the critical values at 5% level of significance as suggested by insignificance of the variables at their
levels. The variables were then examined at first difference. This means the null hypothesis that
the variables are I (1) was investigated. The results showed that first differencing would make the
variables to be stationary at 5% significance level.

4.3. Co-integration test results

The results of Johansen co-integration test for Nigeria and South Africa are presented respectively
in Tables 4 and 5. From Tables 4 and 5, there exists a co-integration relationship between
monetary base, government debt and consumption in Nigeria and South Africa. The presence of
co-integration relationship was also established using Philips & Ouliaris co-integration technique
which is available in the software R, in package Urca. The results of Philips & Ouliaris are presented
for Nigeria and South Africa in Tables 6 and 7 respectively. Because the test statistic values are
greater than critical values as can be seen in Tables 6 and 7, the null hypothesis of no co-
integration is not accepted. Thus, it is concluded that there is occurrence of co-integration
relationship.

Table 1. Summary statistics

Statistics Nigeria South Africa

MS DEBT CONS MS DEBT CON
Mean 3.151 6.912 25.54 4.079 3.507 26.04
Median 3.085 7.0855 25.282 3.995 3.453 25.97
Maximum 3.767 9.301 . 26.48 4.391 3.843 26.55
Minimum 2.582 2.604 24.74 3.817 3.0982 25.58
Std. Dev. 0.265 0.941 0.566 0.174 0.225 0.314
Skewness 0.175 -0.757 0.468 0.456 0.141 0.275
Kurtosis 2.696 2.383 1.724 1.718 1.843 1.694
Jarque-Bera 0.314 3.898 v 3.65 3.711 2.125 3.01
Probability 0.854 0.1423 0.16 0.156 0.345 0.221
Sum 110.3 241.9 894.1 146.8 126.2 937.6
Sum Sq. Dev. 2.398 128.1 v 10.89 1.061 1.779 3.46
Observations 152 152 152 152 152 152

Source: Author’s computation.
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Table 2. Unit root test for the variables in level and 1st jicco ance (Nigeria

Series ADF test PP test
Level 1st diff. Level 1st diff.
MS 0.1170 0.0003* 0.2205 0.0000*
DEBT 0.0921 0.0021* 0.1261 0.0021*
CONS 0.9855 0.0000* 0.9824 0.0000*

* Represents significance at 5% level of significance.
Source: Author’s computation.

Table 3. Unit root test for the variables in level and 1st

A
AL A

Series ADF test (Prob. Values) PP test (Prob. Values)
Level 1st diff. Level 1st diff.
MS 0.8944 0.0020* 0.8564 0.0020*
DEBT 0.1892 0.0005* 0.4664 0.0175*
CONS 0.9715 0.0088* 0.9729 0.0191*

* Represents significance at 5% level of significance.
Source: Author’s computation.

Table 4. Co-integration test results (Nigeria)

Eigen value Trace statistic 5 Percent critical Hypothesised NO of
value CE(s)

0.531934 35.94904 29.79707 None *

0.457969 28.89720 27.49471 At most 1 *

0.031352 1.051169 3.841466 At most 2

Eigen value Max-Eigen statistic 5 Percent critical value Hypothesised NO of
CE(s)

0.531934 25.05183 21.13162 None *

0.457969 9.846036 14.26460 At most 1 *

0.031352 1.051169 3.841466 At most 2

Notes: Both Trace test and maximum Eigen statistics indicate two co-integrating equations at 5-percent significant
level; * denotes rejection of null hypothesis at 0.05 significant level; Critical values are from Mckinnon-Haug-Michelis
(1999); The results reported are based on the assumption of constant and a liner trend with optimal lag length 1.
Source: Author’s computation.

The results of co-integration are particularly important and of high significance because it
enables the equilibrium money market to be empirically characterised as a co-integrating relation.
In other words, if the individual series can be said to be nonstationary processes, the behavioural
pattern and model constraints means that the combination of these variables should be station-
ary. Consequently, dynamic least square (DOLS) produces a super-consistent estimate of the
parameter that gives the degree of the interdependence between fiscal and monetary policies
interactions.

4.4. Estimate of structural parameters using DOLS

The degree of fiscal and monetary policies interdependence which is otherwise a measure of
central bank independence is obtained by estimating Equation (15) using dynamic OLS (DOLS). The
DOLS version of Equation (15) is expressed in Equation (16). The econometric strategy of the DOLS
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Table 5. Co-integration test results (South Africa)

Eigen value Trace statistic 5 Percent critical Hypothesised NO of
value CE(s)

0.583057 33.69677 24.27596 None *

0.309475 31.953341 20.32090 At most 1 *

0.000330 0.011235 4.129906 At most 2

Eigen value Max-Eigen statistic 5 Percent critical value Hypothesised NO of
CE(s)

0.583057 29.74343 17.79730 None *

0.309475 23.94210 11.22480 At most 1 *

0.000330 0.011235 4.129906 At most 2

Notes: Both Trace test and maximum Eigen statistics indicate two co-integrating equations at 5-percent significant
level; * denotes rejection of null hypothesis at 0.05 significant level; Critical values are from Mckinnon-Haug-Michelis
(1999); The results reported are based on the assumption of constant and a liner trend with optimal lag length 1.

Source: Author’s computation.

Table 6. Philips and Ouliaris co-integration test results

Deterministic term

Test statistic

Critical values

Absence of Trend

8.61

-3.6

With Trend

7.326

—4.1

Note: Critical values are computed from the MacKinnon’s table on co-integration test.
Source: Author’s computation.

Table 7. Philips and Ouliaris co-integration test results

Deterministic term Test statistic Critical values
Absence of trend 11.327 -3.6
With trend 10.816 4.1

Note: Critical values are computed from the MacKinnon’s table on co-integration test.
Source: Author’s computation.

Table 8. Degree of fiscal and monetary policies interdependence in Nigeria & South Africa (DOLS

MODEL)

Country 04 p=—(1-20) 6 (degree fiscal and
monetary Policies
interdependence with
p-value in parenthesis
Nigeria 0.43768 -0.1590 0.841 (0.0111)
South Africa 0.55156 -0.3297 0.6703 (0.0000)

Source: Author’s computation.

requires that the variables in the estimated model be I(1) and have a co-integrating relationship.
Having used the necessary unit root tests and co-integration tests to establish and confirm both
conditions, the results of structural parameters estimates are presented in Table 8. The results
show that the degree of fiscal and monetary interdependence in Nigeria is 0.84 while it is found to
be 0.67 in South African economy. This implies that degree of fiscal dominance is 0.16 in Nigeria
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while it is estimated to be 0.33 in South Africa. Recall that when the degree of fiscal and monetary
policies interdependence, §, is 1, all the government debt is backed or financed by the current
value of the primary surplus (degree of fiscal dominance will be 0) and when it is found to be 0
(degree of fiscal dominance will be 1), the whole debt is paid by the monetary authority.

Since the degree of fiscal and monetary policies in both Nigeria and South Africa is greater than
0.5 and closer to one, it implies that in coordination of fiscal and monetary policies in both
countries, the central bank is more active and a first mover. It connotes that monetary authorities
in both countries fixed their policies ahead and enforce discipline on fiscal authorities. This
discipline connotes that fiscal authority would follow a sequence of primary surpluses and debt
that is steady or consistent with the sequence of monetary aggregates supplied in both economies
by the monetary authority. This submission conforms to the findings by Castro et al. (2003) and
Fischer et al. (2002). Also, since the degree of fiscal and monetary policies interdependence in both
Nigeria and South Africa is closer to one than zero, this implies that hypothesis of fiscal dominance
would be quite low or near complete absence in both economies. This is consistent with empirical
findings by Sanusi and Akinlo (2016).

On the other hand, the results show that, on average, about 84% and 67% of government debt
is backed up by fiscal authority in Nigeria and South Africa while the remaining percentage is
accommodated by monetary authority. Put differently, the empirical findings show that, on
average, greater percentage of government debt is backed up by fiscal authority in the Nigerian
and South African economy, while the lower percentage is accommodated by monetary authority.
From the analysis, the extent to which monetary authority activities are influenced by fiscal
authority is found to be higher in the South African economy than in Nigeria. This implies that
fiscal authority responds more to current levels of debt in Nigeria through raising of revenue to
increase the future primary surplus than in the case of South African economy.

However, Sargent and Wallace (1981) and Aiyagari and Gertler (1985) argued that the degree of
fiscal and monetary policies interdependence should be higher in developed economies than
developing economies. Consequently, it would be naturally expected that the degree of fiscal
and monetary policies interdependence would be higher in South Africa than Nigeria given the
higher level of development in South Africa. The empirical findings from this study did not
substantiate the position of Sargent and Wallace (1981) and Aiyagari and Gertler (1985).
Nevertheless, the empirical findings are consistent with Castro et al. (2003) who reported higher
degrees of fiscal and monetary policies interdependence in Austria than France and Germany.

4.5. Analysis of trend of inflation in respect to degree of fiscal dominance

Having determined the degree of fiscal and monetary policies interdependence, the next task is to
analyse the trend of inflation in Nigeria and South Africa in the light of the estimated degree of
fiscal and monetary policies interdependence. This becomes pertinent following some theoretical
and empirical arguments on the degree of fiscal and monetary policies interdependence and
inflationary trend. Kydland and Prescott (1977), Barro and Gordon (1983), and Rogoff (1985)
articulated this theoretical position, while some empirical evidence is provided by Bade and
Parkin (1982), Grilli et al. (1991) Alesina and Summers (1993). They argued that a higher degree
of fiscal and monetary policies interdependence is associated with lower levels of inflation. Put
differently, a lower degree of fiscal dominance is associated with lower level of inflation.

The trends of inflation in both Nigeria and South African economies are contained in Figures 1
and 2 respectively. By looking at the vertical-axis of both Figures 5.1 and 5.2, it is clear that
inflation has higher frequency in Nigeria than South Africa. This simply suggests higher inflation
trends in Nigeria compared to South Africa under the study period.

It is clear from the graphs that the inflation rate has been consistently higher in the Nigerian
economy than in the South African economy. Nigeria recorded more double-digit inflation rates
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Figure 1. Inflationary trend in
Nigeria.

Source: Author’s computation.

Figure 2. Inflationary trend in
South Africa.

Source: Author’s computation.

< cogent -~ economics & finance

80
70
60
50
40
30

Inflation rate

20
10

1975 1980 1985 1990 1995 2000 2010 2015 2020

Year

2005

South Africa

20
18
16
14
12

inflation rate
(o
o

O N b OO ®

1975 1980 1985 1990 1995 2000 2015 2020

Year

2005 2010

than South Africa. South Africa recorded double-digit inflation rate from 1981 until 1992. From
1993, South Africa began to record annual single-digit inflation rate and the annual inflation was
mostly falling except for a few years such as 1997, 2002, 2007 and 2008 in which the country
experienced a sharp rise in annual inflation rate. The rise in annual inflation rate in 2007 and 2008
could be largely attributed to global financial crisis which affected most of the emerging
economies.

On the other hand, annual inflation rate in Nigeria under the study period has been largely
double-digits. Nigeria recorded several episodes of double-digit inflation and few of these episodes
of double-digit inflation were exceptionally high such as 50% between 1993 and 1994. However,
this is an outlier as it could be mainly attributed to unstable and unfavourable macroeconomic
environment created by political and governance crisis experienced during the military era, which
plunged the economy into serious and deep crisis. Taking average of inflation rates under the
study period, average inflation rate in Nigeria is 19.6% while it is 9.1% in South Africa. This means
that on average, inflation rate in Nigeria is higher than South Africa.

Turning to theoretical and empirical arguments that higher degrees of fiscal and monetary
policies interdependence are associated with lower levels of inflation, this position is consistent

with the evidence from the South African economy. It can be seen that the degree of fiscal and
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monetary policies interdependence is 0.67, which is closer to one than zero. It shows that the
South African economy is not injected into a fiscal dominance environment. This suggests that the
central bank in South Africa enjoys a measure of independence, which in turns translates to
a moderate inflation rate in the country, as the annual inflation rate in South Africa has been
largely single digit since the end of the apartheid era. This is consistent with several other empirical
findings in the literature such as Alesina and Summers (1993), Fratianni and Spinelli (2001), and
Leeper (1991) Sargent & Wallace (981) and Xiong (2012).

However, empirical findings suggest that though Nigeria has higher degree of fiscal and mone-
tary policies interdependence than South African economy, average inflation rate in Nigeria is high.
This empirical finding does not support the position of Alesina and Summers (1993) among others.
This result does not find evidence of low inflation being associated with higher degrees of fiscal
and monetary policies interdependence. The empirical results corroborate the findings by Ornellas
and Portugal (2011). Ornellas and Portugal (2011) found higher degree of fiscal and monetary
policies in Brazilian economy than US and Canadian economies but inflation was found to be
higher in Brazil during the period under consideration.

One possible deduction from high levels of inflation in Nigeria during the study period, despite
lower level fiscal dominance as implied by a higher degree of fiscal and monetary policy inter-
dependence is that inflation in Nigeria is largely non- monetary. In other words, inflation in Nigeria
during the study period has been driven by factors other than increased money supply. Factors
such as weak productive base, low export, high levels of importation of already inflated commod-
ities from overseas, political instability and structural rigidities among others could be responsible
for high level of inflation in Nigeria despite a low-level fiscal dominance.

5. Conclusion

This study attempted to analyse econometrically the fiscal and monetary policies interdependence
in Nigeria and South Africa in order to define the extent at which fiscal authority actions confines
the monetary authority. The empirical confirmation offered in the study on the basis empirical
findings showed that the degree of fiscal and monetary policy is high for both Nigeria and South
Africa. The evidence shows that both economies are under low fiscal dominance though Nigerian
economy is seen to be under a lower fiscal dominance hypothesis when compared with South
African economy as degree of fiscal and monetary policy interdependence is higher in Nigeria than
South Africa. Therefore, the Nigerian monetary authority has greater freedom to fight inflation.
However, the Nigerian economy still has a higher inflation than South Africa. The study finds that
the hypothesis of higher degree fiscal and monetary policies interdependence being associated
with lower inflation could not be substantiated.

The study concludes based on the empirical findings, that monetary policy authorities in
Nigeria and South Africa should strive more to maintain the current level of their autonomy
given their higher degree of fiscal and monetary policies interdependence. Current level of
autonomy can be maintained by ensuring that the fiscal authority plans its intertemporal
budget constraints such that current level of government outstanding debt and its interest
would always be offset by future primary surpluses rather than seigniorage. The productive
base of Nigeria needs to be awakened as is almost moribound in terms of performance. This
can be done through elimination of various structural rigidities in Nigerian economy, provision
of adequate and modern infrastructure such as good roads, power supply which aid productive
activities, discouragement of importation of already inflated products into the country and tax
concessions to producers of essential commodities. Meanwhile, though the average level of
inflation in South Africa is lower than that of Nigeria, South African inflation rate can still be
brought lower given the degree of fiscal and monetary policies interdependence by also further
strengthening the productive base of the economy.
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