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Abstract

The study seeks to empirically test the hypothesis that public debt has a significant
influence on inflation in Zimbabwe, covering the period 1980-2020. The study was
motivated by recent trends in public debt and domestic inflation in Zimbabwe, and
the need to guide debt-inflation related policy. These latest frends have started to
ring alarming bells, which raises questions on the effectiveness of fiscal and monetary
policies in bringing macroeconomic stability in the counitry. Applying the
Autoregressive Distributed Lag (ARDL) bounds testing procedure to cointegration
and an error correction mechanism (ECM), expanded by incorporating structural
breaks, the study finds evidence in support of positive and significant impact of
public debt on inflation dynamics in Zimbabwe, particularly in the long run. Based on
the findings, public debt dynamics matter for inflation process in Zimbabwe. That is,
fiscal policy can be considered to be an important determinant of the effectiveness
of monetary policy in Zimbabwe. Therefore, the government should be mindful of
increases in public debt as this was found to be inflationary.
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Infroduction

The interaction between fiscal and monetary policies is a topic that has been widely
discussed in economic theory (Mohanty, 2012; Hilbers, 2005). Despite the
abundance of literature on the subject, the relationship between these two policies
remains complex. Notwithstanding having different policy instruments and being
implemented by two different institutions, the influence of the one on the other is
strictly intertwined and cannot be easily dichotomised. Fiscal and monetary policies
are expected to complement each other to smoothen economic cycles and
achieve macroeconomic stability. In reality, however, fiscal imbalances prompt
monetisation of public debt (deficit financing), and this has in many instances
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proven to have significant inflationary effects (Mohanty, 2012). That is, unsustainable
fiscal imbalances and monetary financing of public debt by the central bank may
exert inflationary pressures in the economy leading to other multiple
macroeconomic problems.

There are other alternative channels through which rising public debt stocks may
directly build up inflationary pressures in the economy. First, are the upward
adjustments in tax rates, which may prompt wage-price spiral and therefore inflation
and inflationary expectations (Hilbers, 2005; Laidler, Parkin, 1975). Second, are the
development of negative perceptions and expectations by economic agents
regarding higher taxatfion levels in the future to facilitate government debt
repayments (Sims, 2014). These tax uncertainties adversely impact on investment
(private and foreign direct), foreign exchange markets, and financial sector stability
(Lawal et al., 2018; Zangari, Caiumi, Hemmelgarn, 2017).

Zimbabwe presents an interesting case worth pursuing for the debt-inflation
relationship — given its historical record of public debt overhang and long episodes
of hyperinflationary environment. Since independence in 1980, the Zimbabwean
government has consistently relied on deficit financing to run the economy
(Makochekanwa, 2010). Whereas both public debt and inflation levels were
moderate in the 1980s and early 1990s, the twin variables rose exceptionally fast
between 1998 and 2009 (Saungweme, Odhiaombo, 2018; International Monetary
Fund/IMF, 2014). Inflation rose from an average of two-digit figures in 2000 to an
estimated peak of 500 bilion percent in September 2008 (IMF, 2009). During this
period, 1998 to 2008, Zimbabwe was in both severe economic crisis and public debt
distress (Government of Zimbabwe/GoZ, 2009a; 200%9b; IMF, 2009). Persistent
budgetary disproportions were financed largely by: (i) money printing; (ii) extensive
borrowing from the banking system; (iii) surrender requirements on export proceeds;
(iv) the retention of foreign exchange earnings of the gold and agricultural sectors in
excess of mandatory surrender requirements; (v) a freeze of most foreign currency
deposits; (vi) new foreign borrowing; and (vii) purchases of foreign exchange at the
parallel market exchange rates (Mupunga, Le Roux, 2015; IMF, 2009).

Whereas other previous papers have afttempted to examine the relationship
between public debt and economic growth in Zimbabwe (Saungweme, Odhiambo,
2020; Mupunga, Le Roux, 2014; 2015), none has investigated the possible impact of
public debt on inflation. A related paper by Makochekanwa (2010) focused on
budget deficits and inflation in Zimbabwe, excluding the impact of public debt
dynamics on inflationary process in the country. More so, the paper by
Makochekanwa (2010) left out the multicurrency era — 2009-2017. This paper
contributes to growing efforts to understand how public debt dynamics influence
inflationary process in Zimbabwe. Unlike other previous studies on the subject on
Zimbabwe, this paper utilises the ARDL procedure to cointegration and incorporates
structural breaks to capture significant structural tfransformations, such as economic
reforms, political changes, and economic shocks, which occurred in the country’s
economy since 1980. A break is an intermittent shock that has a permanent effect
on time series. The ARDL approach has the advantage that it can be applied to
variables with mixed order of integration or fractionally integrated (Narayan, Smyth,
2009).

The remainder of the paper is arranged as follows: Section 2 presents trends in
inflation and public debt in Zimbabwe, while Section 3 describes the literature on the
relation between inflation and public debt. Section 4 explains the data employed,
the estimation process followed, and the empirical findings. Finally, the concluding
remarks are in Section 5.
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Public debt and inflation dynamics in Zimbabwe

The evolution of Zimbabwe's public debt dynamics can be traced to 1980 when the
country attained political independence. From the 1980s to about 1995, Zimbabwe
had unrestricted access to domestic and international capital markets, which
contributed to growth in public sector indebtedness (Saungweme, Odhiambo,
2020). However, by the late 1990s, the country was in a serious debt distress, resulting
in a massive accumulation of both domestic and foreign debt arrears (Jones, 2011).
These arrears led to the drying-up of external development financial grants and
cheap offshore finance, further exacerbating the already precarious debt condition
in the country (Rehbein, 2012). From 1980 to 1989, Zimbabwe's public debt-to-GDP
ratio averaged 29.2%, whereas from 1990 to 1999, the ratio had increased to 57.2%
(World Bank, 2020).

The hyperinflationary environment that stretched from 2000 to 2008, as well as
seignorage revenue, made it possible for the government to redeem a substantial
proportion of its domestic debt (Mupunga, Le Roux, 2015). On the whole, the country
reached an all-time public debt-to-GDP ratio peak of 106.2% in 2008 (World Bank,
2020). However, public debt-to-GDP ratio slowed down after 2009, averaging 73.2%
between 2009 and 2020, reflecting partial improvements in the country’s economic
performance and debt repayments (IMF, 2020; Mupunga, Le Roux, 2015). Fiscal
deficits, however, increased substantially during the period 2016-18, financed largely
by the issuance of quasi-currency instruments nominally at par to the US dollar and
the continued accumulation of foreign arrears (IMF, 2019a). Foreign public debt
arrears totalled US$5.7 billion at the end of 2017 (IMF, 2019a). Consolidated public
sector debt (% of GDP) between 2016 and 2020 was 68.7%, 54.4%, 63.2%, 57.6%, and
55.9%, respectively (IMF, 2020).

On the inflation front, annual inflation grew from 3.5% in 1980 to 16.9% by 1990
(World Bank, 2020). The inflation rate increased exponentially from 2000, reaching
triple figures in early 2006. The country then moved to severe hyperinflation by late
2006, before peaking at 500 billion percent at the end of 2008 (Africa Development
Bank, 2011; IMF, 2009). Inflation was fuelled by years of money creation to finance
public expenditures and quasi-fiscal spending by the Reserve Bank of Zimbabwe
(Africa Development bank, 2011). A prolonged inflationary environment contributed
to real output contraction and a substantial reduction in domestic public debt (IMF,
2009).

The hyperinflationary environrment ended in February 2009 when the country
abandoned its currency in favour of a basket of foreign currency, mostly the US
dollar, South African rand, and the Botswana pula. In 2009, the Government of
National Unity abandoned monetary injections by the central bank and returned
fiscal discipline through strict adherence to a cash budget system (GoZ, 2009a;
2009b).

During the multicurrency era, 2009-2017, inflation remained low and was in the
negative territory between 2014 and 2016 (World Bank, 2020). This deflation was a
product of the appreciation of the US dollar (Zimbabwe's main tfrading currency), as
well as lower commodity prices (IMF, 2016). However, Zimbabwe remained in debt
distress, associated with low levels of international reserves and paliry debt
repayments to the IMF (IMF, 2016). Inflation remained in the low single digits through
September 2018 but peaked sharply since October 2018 to 622.8% by September
2020 (IMF, 2020). Figure 1 presents the relationship between public debt (% of GDP)
and annual inflation rate in Zimbabwe over the period 1980-2002, while Table 1
presents the public debt and inflation figures for the period 2009-2020.
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Figure 1 Public debt and inflation in Zimbabwe (1980-2002)
Source: Author computation from World Bank data (2020).

Table 1 Public debt and inflation in Zimbabwe (2009-2020)

Year Public debt (% GDP) Inflation rate (%)
2003 66.4 598.7
2004 68.7 133.3
2005 67.5 586.2
2006 78.2 1281.1
2007 88.3 -
2008 106.2 500 (107)
2009 92.3 3.0
2010 82.4 3.5
2011 76.6 3.3
2012 69.8 1.6
2013 66.4 -0.2
2014 76.8 -2.4
2015 77.5 -1.6
2016 68.7 -0.9
2017 54.4 3.4
2018 63.2 42.1
2019 57.6 521.1
2020 55.9 622.8

Source: Author computation from World Bank data (2020); IMF (2020).

Figure 1 shows that inflation rates between 1980 and 2002 have been increasing
steadily at a fime when the public debt-to-GDP ratio was increasing fast. This
suggests a positive relationship between public debt and inflation in Zimbabwe.
Whereas inflation rates remained below 50% between 1980 and 1998, an
exponential rise in the rate after 1998 is evident in Figure 1, surpassing the public
debt-to-GDP ratio in 2001. The drive to hyperinflation came from (i) the departure
from relatively disciplined fiscal policies, which was a detriment to the fiscus; (ii)
capital flight due to hostile business environment arising largely from the fast track
land reform programme and the indigenous policy — both policy initiatives caused
massive disturbances to production in all sectors of the economy and a substantial
drop in export volumes and value; (i) an abrupt currency depreciation hence

17



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol.7, No. 2, 2021, pp. 14-30

inducing cost-push inflation; and (iv) the liquidity expansion by the central bank
embodied in the quasi-fiscal activities (Kairiza, 2012). In 1997, the government paid
ZW$50 000 (approximately USD3 000 at the time) each to about sixty thousand war
veterans, in addition to a monthly pension of approximately USD125 per month
(Chitiyo, 2000). The payouts inflated the budget deficit at the end of 1997
(Makochekanwa, 2010). According to Amani Trust (1998), the government had
envisioned to accommodate the gratuities payment through tax increases in the
1998 budget an initiative that was resisted by the trade unions, forcing the
government to opt for monetisation of the transaction — hence the upward trend of
inflation evident in Figure 1.

The data presented in Table 1 can be widely bundled into two clusters, 2003-2008
and 2009-2020. In the first phase, 2003-2008, the country’s economy was contracting,
with both public debt/GDP and inflation rising at unprecedented rates. Towards the
end of this era, 2007-2008, Zimbabwe inflation soared, reaching a historic monthly
and yearly record of 79.6 bilion and 500 bilion percent, respectively, in 2008 (IMF,
2009; Hanke, Kwok, 2009). The central bank continued to increase the money supply,
mainly because of the quasi-fiscal activities, and with it more inflation (Hanke, Kwok,
2009). Unfortunately, from August 2007, the Reserve Bank of Zimbabwe and
Zimbabwe Statistical Agency stopped publishing economic data, particularly on
inflation.

However, in the second phase, the country experienced a stable economic
recovery after a decade of contraction. As Table 1 shows, both public debt and
inflation maintained a structurally downward frend between 2009 and 2013
reflecting the adoption of a multicurrency regime and a return to fiscal discipline
through strict adherence to a cash budget system (GoZ, 2009a). Three inflation
periods can be identified in Table 1: (i) 2009-2013 where inflation was generally
stable, averaging 2.3% per annum; (i) 2014-2015 where the country was
experiencing a deflationary environment, mainly driven by external factors such as
the appreciating of the US dollar, faling international oil and food prices; and (iii)
2016-2020 where inflation increased significantly from 42.1% in December 2018 to an
estimated 521.1% by end 2019, being caused by the depreciation of the exchange
rate, broad money supply growth, and removal of fuel and electricity subsidies
(World Bank, 2020; IMF, 2020: 121; Nyarota et al., 2016). Since 2018, domestic
financing has increased, and the share of foreign currency debt has decreased
marginally (Ministry of Finance and Economic Development, 2021). The recent
increase in inflation and a slight decrease in debt/GDP ratio might mean that the rise
in inflation is liquidating government domestic debt. In the main, while public debt
and inflation rate co-moved during the review period, it remains uncertain if the
former influence the latter; and this can be determined empirically.

Public debt and inflation: A review of literature
There exists in literature divergent theoretical considerations on the determinants of
inflation. More so, the independence of central banks in achieving price stability has
been an issue of intense debate in previous studies (e.g. Mas et al., 2020; Radovic,
Radonjic, Djuraskovic, 2018; Dedu, Stoica, 2012). The first view, the
monetarist/classical view, assumes that inflation is fundamentally a monetary
phenomenon (Friedman, 1970). According to Friedman (1970), inflation arises when
there is a more rapid increase in the quantity of money than output (e.g. Mankiw,
2012; Laidler, Parkin, 1975).

The interaction between price stability and fiscal operations, if public debt is
denominated in nominal terms, is further explained by Barro (1989). According to
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Barro (1989), other things being equal, a higher rate of expected inflation (probably
suggesting excessive monetary growth) motivates a correspondingly higher growth
rate of the nominal public debt. The Ricardian view by Barro presumably reflects that
the planned path of the real public debt is invariant with expected inflation — hence
budget deficits do not create net wealth (Barro, 1989).

The second view, the Keynesian view, makes a distinction between supply-side
factors (that occur in factor markets leading to cost-push inflation) and demand-side
factors (that take place in product markets resulting in demand-pull inflation).
Keynes' theory of inflation is essentially a demand pull-inflation theory, where inflation
is caused by further increases in effective demand after full employment is attained
(Keynes, 1936). Keynes (1936) further argues that the interaction between prices and
wages, referred to in some circles of literature as the Fiscal Theory of the Price Level
(FTPL), is modelled by the expectations of economic agents. When expectations are
not fulfiled, adjustments will occur partly on quantities of employment, inventories,
demand patterns, and largely on prices, particularly in the long run (Mohr, 2008;
Keynes, 1936). Thus, the FTPL assumes that fiscal policy alone can dominantly
influence inflation regardless of monetary policy (e.g. Sims, 2014; 2016).

The empirical literature can be grouped into two — studies supporting a positive
impact of public debt on inflation and studies supporting a negative impact of
public debt on inflation. The positive impact of public debt on inflation is supported
in the literature by Aimola and Odhiambo (2021), Romero and Marin (2017), Nguyen
(2015), among others. Contrary, the negative impact of public debt on inflation is
supported in the literature by Hilscher, Raviv and Reis (2020), Afonso and Jalles
(2019), IMF (2019b), and Lopes da Veiga, Ferreira-Lopes and Sequeira (2016).

Aimola and Odhiambo (2021) investigated the impact of public debt on inflation
in Ghana using annual data covering the period from 1983 to 2018. Applying the
autoregressive distributed lag bounds testing approach to cointegration and an
error correction model, in the presence of a structural break, the authors found
evidence consistent with a positive relationship between public debt and inflation in
Ghana, both in the short run and long run.

Hilscher, Raviv and Reis (2020) assessed the impact of future inflation on the real
value of outstanding public debt in the United States of America. The authors found
a negative relationship between public debt and inflation. The relationship was
found to be influenced by debt-holder profile, debt maturity profile, and the
stochastic properties of future inflation, including its volatility and persistence.

Afonso and Jalles (2019) studied the fiscal consequences of deflation on a panel
of 17 economies in the first wave of globalisation using historical data over the
period of 1870 to 1914. Using impulse response analyses and panel regressions, the
results show that a 1% fall in the price level is associated with an increase in the
public debt ratio of between 0.23% and 0.33% points.

The IMF (2019b) assessed the impact of inflation shocks on the public debt-to-GDP
ratio in 19 advanced economies using simulation and estimation approaches. The
findings from both approaches suggest that a 1% point shock to inflation rate
reduces the public debt-to-GDP ratio by about 0.5 - 1% points. The results further
suggest that the impact is stronger and more persistent when the public debt
maturity is longer. Also, the research outcome implies that modestly higher inflation,
even if complemented by some financial repression, could marginally reduce public
debt burden in many advanced economies.

Romero and Marin (2017) analysed the relationship between public debt,
economic growth, money supply growth, and inflation using a sample of 52 net
debtor countries over the period 1961-2015. Employing the VAR panel data
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estimation technique, the authors found that an increase in public debt is
inflationary, particularly in countries whose public debt was already high. That is, an
increase in the public debt/GDP ratio was strongly associated with high inflation in
highly indebted developing countries. Contrary, the findings indicated that the debt-
inflation relationship was not significant for developed countries.

Lopes da Veiga, Ferreira-Lopes and Sequeira (2016) analysed the implications of
public debt on economic growth and inflation in a group of 52 African economies
for the period covering 1950 to 2012. The results show that high levels of public debt
are associated with reduced rates of economic growth and rising levels of inflation.

Nguyen (2015) examined the impact of public debt on inflation with control
variables of money supply, real GDP per capita, private investment, budget
revenue, government investment, government current expenditure and frade
openness in 15 developing economies of Asia, for the period from 1990 to 2012. The
authors utilised the Pooled Mean Group estimation and panel differenced GMM
Brundell-Bond regression techniques to test the government debt-inflation nexus. The
results show that public debt, economic growth, broad money supply, public
investment, and trade openness are significantly inflationary in studied economies of
Asia suggesting a positive relationship between the variables.

Kwon, McFarlane and Robinson (2009) investigated the relationship between
public debt and inflation using panel data covering the period from 1963 to 2004 for
71 countries — composed of developing and developed countries. Using ordinary
least squares estimation and a VAR model, the results indicate that the relationship
between public debt and inflation holds strongly and positive in indebted
developing countries, weakly in other developing countries, but generally not in
developed economies.

Apart from the above-cited studies on public debt-inflation linkage, there is a long
strand of empirical literature on the relationship between inflation and public debt.
These studies include Cherif and Hasanov (2018), Krause and Moyen (2016), End et
al. (2015), Reinhart and Sbrancia (2015), and Akitoby, Komatsuzaki and Binder (2014),
among others. In the main, however, the explored empirical literature in this study
provides evidence supporting both positive and negative impact of public debt on
inflation. Overall, this literature survey shows that the impact of public debt on
inflation varies across studied economies.

Research methodology

Data availability and definition of variables

The study utilises annual time series data for the period 1980-2020. The data for all
variables come from World Development Indicators, an electronic database of the
World Bank. The variables included in the study comprise inflation, public debf,
money supply, interest rate, investment, and real per capita income (a proxy for
economic growth). Table 2 outlines the definitions and a priori expectation of each
variable.

Table 2 Variable description and a priori expectation

Variable Variable description A priori expectation

Inflation Consumer prices (annual %) -

Public debt Total public debt (% of GDP) Positive
Money supply Broad money supply (% of GDP) Positive
Interest rate Monetary policy rate (annual %) Positive
Investment Gross fixed capital formation (% of GDP) Negative

Real per capita income Real G.DP / Total population - {proxy - for Positive

economic growth)
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Estimation techniques — ARDL bounds testing procedure

In this study, the ARDL bounds testing approach is applied to examine the long-run
cointegration relationship between public debt and inflation (Narayan, Smyth, 2009;
Pesaran, Shin, Smith, 2001). Since Zimbabwe has been subjected to various
economic shocks likely to have affected its debt policies, the trends of its debt/GDP
ratio and inflation hints of structural changes. The estimation model used in this
paper, therefore, accounted for structural breaks in the inflation series based on
Zivot-Andrews (ZA) unit root test (e.g. Uctum, Thurston, Unctum, 2006). The Zivot-
Andrews (1992) test is basically a modification of the Phillip-Perron (1988) unit root
test (Uctum, Thurston, Unctum, 2006).

The ZA test determines endogenously whether the series are trend-stationary in
the presence of a one-time structural break in the series (Uctum, Thurston, Unctum,
2006) (Appendix for the Zivot and Andrews (1992) unit root test functions). The ZA test
allows for a single break in the intercept and the trend-slope of the series (Zivot,
Andrews, 1992). Testing for stationarity allowing for structural breaks has two main
advantages: (i) it prevents the unit root test results from becoming bias towards unit
root — which is a common problem in conventional unit root tests; and (i) it can
identify when a possible break occurred (Glynn, Perera, Verma, 2007).

The selection of the breakpoint for the dummy variable in equations A1, A2 and
A3 in Appendix 1 is viewed as an outcome of an estimation procedure that is
designed to fit b, to a certain trend-stationary representation (Glynn, Perera, Verma,
2007; Zivot, Andrews, 1992). That is, the ZA test assumes that the alternative
hypothesis specifies that b, can be a trend-stationary process with one break in the
trend that occurs at an unknown point in time (Zivot, Andrews, 1992). The goal of the
LA test is to find the breaking point that supports this hypothesis the most (Glynn,
Perera, Verma, 2007). Thus, the ZA test estimates a regression for every possible break
date chronologically and the year of structural changes is determined based on the
most significant t-statistics for a(Saatcioglu, Korap, 2008).

To fully specify the model, four conftrol variables were added, namely, money
supply, interest rates, investment and real per capita income. Hence, the estimated
ARDL model is specified as:

n n n n
Amy = ¢o + Z bqATe_; + Z ¢,iApdy_; + Z ¢3iAms;_; + Z b4 Ainty_;

1
+ Z ¢siAinv,_; + z Geidye—i + G771 + Pgpdi_1 + Poms;,_4 )

+ ¢10mtt 1t ¢11mvt 1+ &12Ye-1 + G13DUgg + U1,

where 1 is log of consumer inflation; pd is log of public debt; ms is log of money
supply; int is log of interest rate; inv is log of investment; y log of real per capita
income; ¢, is a constant; ¢, — ¢g are the short-run coefficients; ¢, — b,3 are the
long-run coefficients; A is the difference operator; n is the maximum lag length; pyy is
the error term; tis the time period; and DU is the dummy variable.

The bounds F-testing procedure is used in this study to test the existence of the
long-run relationship of the variables in the inflation model (equation 1). In the
bounds F-testing procedure, the null hypothesis of no cointegration among the
variables in equation (1) is tested against the alternative hypothesis that there is a
cointegration among the variables under study (Pesaran, Shin, 1999; Pesaran, Shin,
Smith, 2001). The computed F-statistic is compared with two sets of critical values
reported by Pesaran and Shin (1999) and Pesaran, Shin and Smith (2001) for the three
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given significance levels — 1%, 5% and 10% (e.g. Odhiambo, 2021a). The first set of
critical values assumes that all variables included in the ARDL model are integrated
of order zero [I(0)], while the other set assumes that the variables are integrated of
order one [I(1)] (e.g. Narayan, Smyth, 2009). When the computed test statistic
exceeds the upper critical bounds value, [I(1)], then the null hypothesis is rejected
(e.g. Odhiambo, 2021a; Narayan, Smyth, 2009). When the computed F-statistic is
lower than the lower bounds value, [I(0)], then the null hypothesis of no cointegration
cannot be rejected (e.g. Narayan, Smyth, 2009). However, when the F-stafistic falls
info the bounds, the cointegration test becomes inconclusive (e.g. Odhiambo,
2021b; Narayan, Smyth, 2009).
The ECM model based on Equation 1 is given as Equation 2:

n n n n
Amy = ¢o + z bqiAmTe_ + Z ¢oiApd;—; + Z ¢3iAms,_; + Z by Ainty_;
=1 i=0 . =0 i=0 )
+ Z $siAinv,_; + 2 eidyi—i + Z 81ADUgo;—; + W1 ECM_q pyt
i=0 i=0 i=0

where §; is the short-run coefficient of the dummy variable; y, is the coefficient of
ECM,_;; ECM,_; is the error-correction term lagged by one period; and all variables
remain as defined in Equation 1.

The error-correction term lagged by one period, ECM;_;, is obtained from the
long-run equilibrium relationship (the estimated cointegrated equation). The
coefficient of ECM,_,, Y, signifies the speed of adjustment at which inflation reverts
to its long-run equilibrium position following a shock in the economy (Madito,
Odhiambo, 2018). For stability and convergence to long-run equilibrium to be
achieved after a shock in the economy, {;; must be within the (0, -1) interval.

Empirical results and analysis

Stationarity test results

As with other time-series data techniques, this study performed stationarity tests of
variables using the Dickey-Fuller Generalised Least Square (DF-GLS) and the Phillips-
Perron (PP) unit root tests proposed by Newey and West (1987) and Elliot,
Rothenberg and Stock (1996), respectively. The lag lengths in DF-GLS and PP were
spontaneously selected by Schwarz Information Criterion (SIC) and Newey-West
bandwidth test truncation lag techniques, respectively (Newey, West, 1987). The
results of the stationarity tests are presented in Tables 3 and 4.

The results reported in Tables 3 and 4 show that investment is integrated of order
zero, [I(0)], whereas inflation, public debt, money supply, interest rate and economic
growth are integrated of order one, [I(1)]. The confirmation that the order of
integration of the variables used in the study is at most one certifies the applicability
of the ARDL bounds approach.

The conventional unit root tests performed above are usually weak in the face of
structural breaks. Therefore, prior to the application of the bounds F-test for
cointegration, the study implemented the ZA structural break unit root tests, allowing
for one endogenously determined structural break. The null hypothesis is that inflation
has a unit root with a structural break in both the intercept and trend. The summary
of results of the ZA test are reported in Table 5.
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Table 3 Stationarity test of all variables: DF-GLS test

. Stationarity of all Stationarity of all variables in first
Variable N R .
variables in levels difference

11 -2.085 -5.970***
pd -1.378 -5.300***
ms -2.186 -5.671***

int -2.506 -5.819***
inv -3.399** -

y -1.406 -4.981***

Notes: *** and ** denote stationarity at 1%, and 5% significance levels, respectively.

Table 4 Stationarity test of all variables: PP test

. Stationarity of all Stationarity of all variables in first
Variable N R .
variables in levels difference

Il -2.217 -6.073***

pd -1.659 -5.192%**

ms -2.066 -5.490%**

int -2.970 -6.741%**
inv 3.435** -

Y -1.501 -5.213***

Notes: *** and ** denote stationarity at 1%, and 5% significance levels, respectively.

Table 5 Stationarity test of all variables: ZA test

. Stationarity of all Stationarity of all variables in first
Variable N . . Break year
variables in levels difference

T -4.917 -6.434*** 2009
pd -2.624 -5.486** 2007
ms -3.518 -6.039*** 2009

int -4.902 -6.172%** 2009
inv -5.578** - 1999

y -5962** - 2009

Notes: *** and ** denote stationarity at 1%, and 5% significance levels, respectively.

The results of the ZA test presented in Table 5 confirm previous findings, reported in
Tables 3 and 4, that none of the study variables is 1(2) and further show that the
structural change in inflation took place in 2009. The year 2009 coincides with the
political change that occurred in Zimbabwe when the country formed the
Government of National Unity. The new government instituted substantial economic
reforms such as the implementation of a multicurrency management and strict
adherence to a cash budget system (IMF, 2014; GoZ, 2009a; 2009b). These political,
economic and monetary transformations radically reduced inflation rate, focusing
largely on the use of market-based fiscal and monetary policies (World Bank, 2020;
IMF, 2014).

ARDL bounds test for cointegration results

The Akaike Information Criterion test was applied in order to determine the optimal
lag length of each variable. The results of the ARDL bounds for cointegration are
reported in Table 6.

The results of the ARDL bounds cointegration test presented in Table 6 show that
the calculated F-stafistic is higher than the upper bound critical value at the 1%
level. This implies that there is a unique cointegration vector between inflation, public
debt, money supply, interest rate, investment, real per capita income, and the
dummy variable.
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Table 6 ARDL-bounds test for cointegration results

Dependent Function F-statistic Cointegration
variable status
Inflation (1) F(m | pd, ms, int, inv, y, DUg9) 8.716*** Cointegrated

Asymptotic critical values (unrestricted constant and no trend)

Pesaran, Shin and Smith 1% 5% 10%
(2001)  critical  values 1(0) I(1) 1(0) I(1) 1(0) I(1)
[Case 3] 2.54 3.86 2.06 3.24 1.83 2.94

Notes: *** signifies statistical significance at 1%.

Long-run and short-run estimation results

The estimated long-run and short-run coefficients for Equation (1) are reported in

Table 7, Panels A and B, respectively.

Table 7 Long-run and short-run coefficients

Panel A: Estimated long-run coefficients (elasticities): Regressand: log of consumer inflation ()
Regressors Coefficient t-ratio p-value
constant -15.381** -2.421 0.028
pd 1.104** 2.960 0.019
ms 1.469*** 3.986 0.001
int 1.204*** 3.121 0.004
inv 0.059 0.179 0.840
y 0.973 0.380 0.707
DUy 0.141 0.272 0.788

Panel B: Estimated short-run coefficients (elasticities): Regressand: log of consumer inflation (Am,)
Regressors Coefficient t-ratio p-value
Am(1) 0.140** 2.433 0.024
Apd 0.877* 1.961 0.069
Ams 1.542%* 6.134 0.000
Aint 1.295%** 3.848 0.001
Ainv 0.111 0.358 0.723
Ainv(1) -0.567* -1.819 0.080
Ay 1.263 0.967 0.342
ADUgq -1.739 ~-1.344 0.184
ECM,_4 -0.590%** -3.183 0.001

R-bar-squared: 0.868; F-statistic: 28.793***; Prob|[F-statistic]: 0.000; DW statistic: 1.884; Akaike Info.

Criterion: 2.586

As Table 7 [Panel A] shows, the results indicate that in the long-run, public debt,
money supply and interest rates are inflationary and statistically significant at the 5%,
1% and 1% significance levels, respectively. This outcome implies that public debt
positively influences inflationary processes in Zimbabwe in the long run — meaning
that public debt dynamics may be pushing up the general price level. In line with
the findings, there is room to suggest that the Zimbabwean government is using
monetary means to finance part of its debt (e.g. IMF, 2019a; 2009). The result is in line
with the study expectations and is consistent with the findings in Romero and Marin
(2017) and Nguyen (2015). Although investment and real per capita income have
the expected positive sign, they were found to be statistically insignificant in the long
run.

The short-run results presented in Panel B of Table 7 reveal that the relationship
between public debt and inflation dynamics is positive and statistically significant in
the short run. This result is not unique to this study as it is consistent with previous
studies such as Kwon, McFarlane and Robinson (2009). Further, inflation in the
previous year, money supply and inferest rate in the current year were found to
positively affect inflation in a significant way. In view of both long-run and short-run
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results, there is evidence that public debt, money supply and interest rate have a
staftistically significant and positive impact on inflation process in Zimbabwe. These
findings are supported in empirical literature by studies such as Nguyen (2015) and
Mankiw (2012), and theoretically by Friedman (1970). Conversely, investment in the
current period, real per capita income and the dummy variable are statistically
insignificant in the short run, implying that they have no impact on inflation.

Furthermore, the short-run results show that investment lagged by one period has
a statistically significant and negative impact on inflation, which is consistent with
prior expectations. In literature, uncertainty linked with a high and explosive
unanficipated inflation negatively affects the rate of return of capital and
investment (e.g. Andrés and Hernando, 1997). Similarly, low levels of investment fuel
demand pull-inflation (e.g. Mohr, 2008). Lastly, as regards the speed of adjustment,
the coefficient of the error-correction term lagged by one period (ECM;_,) has the
expected negative sign and within the (0,-1) interval and statistically significant at
the 1% significance level. This implies that in the event of a shock to the Zimbabwean
economy, inflation adjusts to equilibrium at a rate of 59% per annum.

10.0
7.5
5.0
25

0.0
-2.5
-5.0

-7.5

-10.0
10 11 12 13 14 15 16 17 18 19 20

—— CUSUM 5% Significance

Figure 2 CUSUM plot

1.6

1.2

0.8

0.4

0.0

-0.4
10 11 12 13 14 15 16 17 18 19 20

—— CUSUM of Squares 5% Significance

Figure 3 CUSUMSQ plot

25



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol.7, No. 2, 2021, pp. 14-30

The performed model stability tests show that the plots of the cumulative sum of
recursive residuals (CUSUM) and cumulative sum of squares of recursive residuals
(CUSUMQ), presented in Figures 2 and 3, are within the 5% bounds. This implies that
the model is stable, and the estimated results are consistently reliable.

Concluding remarks and policy implications

In this paper, the authors analysed the impact of public debt on inflation process in
Zimbabwe, covering the period 1980-2020. Zimbabwe is among the developing
countries in the world that are battling with high levels of inflation and are in severe
public debt distress (IMF, 2020). The study employed the autoregressive distributed
lag bounds testing approach to cointegration and an error correction model. The
study incorporated structural breaks following the Zivot and Andrews (1992) unit root
test. The four control variables included in the model were money supply, interest
rate, investment and real per capita income. The ARDL bounds test results show
evidence of the existence of a long-run and short-run equilibrium relationship
between public debt and inflation. The study finds evidence in support of a
statistically significant and positive impact of public debt on inflation dynamics in
Zimbabwe, irrespective of the time frame considered. The results further show that
money supply and inferest rate positively drive inflation process in Zimbabwe,
irespective of whether the regression analysis is carried out in the short or long run.
Based on the findings, therefore, public debt dynamics matter for inflation process in
Zimbabwe. Therefore, the government should be mindful of increases in public debt
as this was found to be inflationary.

Consequently, the study recommends that the government clears outstanding
foreign public debt arrears and prioritise strict adherence to proper public financial
management practices. There is also a need to continue growing the domestic
revenue base and increase revenue mobilisation efforts and efficiency. This helps to
reduce macroeconomic imbalances that lead to public debt and hence
inflationary pressures of a fiscal origin.

In conclusion, the study noted that since 2018, domestic financing has increased,
and the share of foreign currency debt has decreased marginally. This fiscal
dominance in the economy may have a significant implication for monetary policy
in the future. Therefore, it may be prudent to revisit the debt-inflation nexus in
Zimbabwe in the foreseeable distant future to capture these new developments.
Finally, future researches on the subject should consider testing the possibility of the
nonlinear impact of public debt on inflation in Zimbabwe.

This paper acknowledges a growing body of recent empirical literature that
suggest that the relationship between inflation and public debt is nonlinear and that
there, therefore, exists a certain threshold beyond which inflation increases public
debt and below which the relationship is insignificant. The paper also left out
causality analyses between the two variables of interest — inflation and public debt.
This paper, therefore, recommends that future studies on the subject perform a
precise estimation of the threshold level and the direction of causality between
inflation and public debt in the study country.
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APPENDIX

The Zivot-Andrews (1992) unit root test with an unknown break-

point in the deterministic frend function
The deterministic trend of the inflation series is influenced by a: (i) change in mean
(Model A); (i) change in slope (Model B); or by (i) both changes (Model C).

Model A: Change in mean
K
by = uy + 0,DU (1) + f1t + Pp1be_1 + Z 01jAby_j + eq; (A1)
j=1

Model B: Change in slope

k
by = up + v, DT () + ot + Ppobe—q + Z 82jAb;_j + e, (A2)
j=1
Model C: Change in mean and slope
k
by = puz + 0;DU (1) + v, DT (1) + Bat + p3bey + Z 83jAb;_j + e3¢ (A3)

j=1

where =d/T is the unknown sample ratio to be estimated; T is the number of
observations; d is the unknown break point; the level dummy DU (m) = 1ift >
d and 0 otherwise. The slope dummy DTy (m) =t—dift > dand 0 otherwise. The null
hypothesis of a unit root is that ¢; = 1,i = 1,2,3. The ADF statistics, t(¢;) are computed
for each value of T and the inf [t(¢;)] statistics are used for testing the null hypothesis
against the frend-stationary alternative. The null hypothesis is rejected if these
statistics are less than their asymptotic critical values (e.g. Uctum et al., 2006; Zivot,
Andrew, 1992).
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