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General Government Debt and

Growth in Sadc Countries

Mduduzi Biyase!

Abstract: This study empirically investigates the relationship between government debt and economic growth
in a sample of 10 Southern African Development Community (SADC) members from 1995 to 2017. The study
disaggregates the SADC data into different samples: full sample and a sample of non-Heavily Indebted Poor
Countries and employs the fixed effects two-stage least squares (FE-2SLS) estimator to account for possible
endogeneity bias due to reverse causation between government debt and economic growth. Results are
presented for the entire sample and sub-sample (non-Heavily Indebted Poor Countries). While the impacts of
government debt are similar in direction (negatively related to economic growth) for the full and sub-sample,
it is not significantly related with economic growth in the sub-sample. That is, the estimated coefficient varies
substantially, depending on the particular sample of countries chosen. This implies that government debt, at
moderate level, has no impact on growth while after a certain threshold the effects become growth reducing.
Inflation, military expenditure and trade openness were also found to have a negative significant relationship
with government debt in SADC. However, population growth and investment were found to have a significant
positive relationship with government debt.
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1. Introduction

Although the SADC member state have made good progress in dealing with their debt obligations (from
the period 2004 to 2010, SADC managed to halve its average government debt to GDP ratio from nearly
80% to less than 40%), it remains high by international standards (Chuhan-Pole et al., 2018). Some of
the SADC member countries are classified (by the World Bank) as heavily indebted poor countries. For
example, government debt to GDP in Mozambique, Zimbabwe and Zambia exceeded the regional limit
in 2018 (IMF, 2018, Chuhan-Pole et al., 2018). Mozambique, Zimbabwe and Angola are the most
indebted SADC countries with public debt valued at 110.1%, 75% and 75.2% of their GDP respectively
in 2018 (IMF, 2018, Chuhan-Pole et al., 2018).

In view of this, several measures aimed at reducing the debt stock (such as the Heavily Indebted Poor
Countries and the Multilateral Debt Relief Initiative) have been proposed. The Heavily Indebted Poor
Countries Initiative was launched in 1996 by the International Monetary Fund and World Bank, with an
objective of ensuring that no poor country faces a debt burden it cannot manage (Isar, 2012). Since then,
the international financial community, including multilateral organizations and governments, have
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worked together to reduce to sustainable levels the external debt burdens of the most heavily indebted
poor countries (Isar, 2012).

The momentous debt issues in developing countries raise serious concerns about its potential negative
impact on economic growth. This view is in line with the results of growing empirical literature which
shows that there is a negative correlation between public debt and economic growth in advanced and
emerging economies (see Egert 2015; Calderon & Fuentes 2013; Matiti 2013; Ebernardt & Presbitero
2015; Favour et al. 2017; Mousa &Shawawreh 2017; Matandare &Tito 2018). Other studies find that
the results become negative only when government’s debt reaches a certain threshold, for example
44.42% of GDP (see Pattillo et al. 2011; Reinhart & Rogoff 2010; Panizza & Presbitero 2012; Dinca &
Dinca 2013; Chirwa & Odhiambo 2017; Pegkas 2018). Al-Zeaud (2014), Owusu-Nantwi and Erickson
(2016) find evidence to suggest that government debt is positively associated with economic growth.
Thus, understanding the impact of the government debt on economic growth is fundamental to the
development process.

The contribution of the study to literature is twofold. Firstly, notwithstanding the numerous studies in
this field, investigations about the impact of government debt on economic growth in the SADC is very
scarce. Even the existing studies, have not disaggregated the SADC data! into full sample and sub-
sample (i.e. non-Heavily Indebted Poor Countries). This is important given the disparities in levels of
development between Heavily Indebted Poor Countries and non-Heavily Indebted Poor Countries.
Secondly, the study captures unobserved individual heterogeneity and endogeneity, both via fixed effect,
and via the fixed effect two stage least square (FE-2SLS). The remainder of this paper is structured as
follows: Section 2 provides a survey of the literature on the relationship between government debt and
economic growth. Section 3 describes the data employed. Section 4 outline the estimation method and
reports the results and section 5 draws conclusion.

2. Literature Review

There is a growing body of theoretical and empirical literature investigating the impact of government
debt on economic growth (see for example, Reinhart & Rogoff, 2010; Panizza & Presbitero, 2012; Egert,
2015; Calderon & Fuentis, 2013; Dinca and Dinca, 2013; Matiti, 2013; Al-Zeaud, 2014; Eberhard &
Prebitero, 2015; Owusu-Nantwi & Erickson, 2016; Chirwa & Odhiambo, 2017;Mousa & Shawawreh,
2017; Favour et al, 2017; Comez-Puig & Sosvilla-Rivero, 2017; Pegkas, 2018; Matandare & Tito, 2018;
Shahor 2018. However, these studies have produced inconsistent and inconclusive results regarding the
nature of the relationship. The inconclusive results can be attributed to econometric models applied in
the empirical analyses or the country coverage considered. Some of the studies that have been conducted
in developed countries include Panizza & Presbitero, 2012; Reinhart & Rogoff, 2010; Kumar & Woo,
2010; Herndon & Pollin, 2014; Egert, 2015, while other studies have been done in developing countries
include the Egbetunde, 2012; Mbate, 2013; Fincke & Greiner, 2013; Matandare & Tito, 2018.

Among the studies that investigate the impact of government debt on economic growth in developed
countries, is that of Reinhart and Rogoff (2010). In their influential paper, Reinhart and Rogoff (2010)

! These studies have relied heavily on single aggregate list of SADC countries.
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examined (through simple correlation statistics) the developments of public (gross central government)
debt and the long-term real GDP growth rate in a sample of 20 developed countries over a period
spanning about two centuries (1790 - 2009). They found that; (i) the correlation between government
debt and long-term growth was weak for debt/GDP ratios less than the threshold of 90% of GDP, and
(ii) above 90%, the median growth rate falls by one percent and the average by considerably more
(Reinhart & Rogoff, 2010). A similar change in the behaviour of GDP growth in relation to the debt
ratio was also reported by Kumar and Woo (2010). Kumar and Woo (2010) investigated the impact of
high public debt on long-run economic growth using a panel of advanced and emerging economies over
almost four decades. The results suggested an inverse association between initial debt and subsequent
growth, controlling for other determinants of growth; on average, a 10 percentage point increase in the
initial debt-to-GDP ratio was related to a slowdown in annual real per capita GDP growth of around 0.2
percentage points per year, with the impact being somewhat lesser in advanced economies (Kumar &
Woo, 2010).

But when replicating the work of Reinhart and Rogoff (2010), Egert (2015) used the same data set to a
formal econometric testing to examine whether public debt has a negative nonlinear effect on growth if
public debt exceeds 90% of GDP. Making use of non-linear threshold models, Egert (2015) revealed
that getting a negative non-linear association between the public debt to GDP ratio and economic growth
was really problematic and sensitive to modelling choices and data coverage. In the very rare cases when
non-linearity of Reinhart and Rogoff (2010) can be detected, the negative non-linear relationship kicks
in at very low levels of public debt (between 20% and 60% of GDP) (see for example, Egert, 2015).

In a similar study, Herndon and Pollin (2014) also replicated Reinhart and Rogoff’s (2010) work. In
their study, Herndon and Pollin (2014) criticised the conclusion of Reinhart and Rogoff (2010) arguing
that the results were based on incorrect information resulting from data cleaning. They reported
problems of selective exclusion of available data, coding errors and inappropriate weighting of summary
statistics which all resulted to severe miscalculations that inaccurately represent the relationship between
public debt and GDP growth among 20 advanced economies (see for instance, Herndon & Pollin, 2014).
Contrary to the results of Reinhart and Rogoff’s (2010), Herndon and Pollin (2014) calculated the
average real GDP growth rate over 1946 to 2009 for countries carrying a public debt/GDP ratio greater
than 90% and found a positive 2.2%, not negative 0.1%.

Checherita and Rother (2010) investigated the impact of government debt on economic growth for 12
European countries over the period 1970 to 2010 using the fixed effects methodology. The results
showed a non-linear effect of debt on economic growth, demonstrating that the government debt to GDP
ratio has a negative effect on long-term growth when debt is about 90 to 100 percent of GDP (Checherita
& Rother, 2010). These results are consistent with those reported by Panizza and Presbitero (2012). In
their study, Panizza and Presbitero (2012) also reported a negative causal association between debt and
growth in a sample of OECD countries using the instrumental variables approach. Mousa and
Shawawreh (2017) investigated the impact of public debt on the GDP growth in Jordan during the period
2000-2015. The study employed Ordinary Least Square (OLS) method and regression model to capture
the impact of public debt on economic growth. The results of the analysis indicated that there is a
negative impact of total public debt, especially the external debt on economic growth.
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Chirwa and Odhiambo (2017) examined the public debt and economic growth nexus, using panel data
from ten European countries. The study employed a panel ARDL approach. The results showed that the
accumulation of public debt and government consumption are negatively and significantly associated
with economic growth in all the countries both in the short and the long run. The study results also
showed that debt is non-linear at the 70% threshold only in the long run, while in the short run the results
were consistently negative across the countries. The study by Gomez-Puig and Sosvilla-Rivero (2017)
empirically investigated the short and long run effect of public debt on economic growth in the central
and peripheral countries of Euro area (EA) for the period 1961 to 2013. The study applied Autoregressive
Distributed Lag (ARDL) bounds testing approach. The results tend to support the view that public debt
always has a positive effect on economic growth on the short run, whilst the impact on the long run is
negative.

Other studies have found evidence of a positive causal nexus between public debt and economic growth.
For example, Baum et al. (2013) examined the causal association between public debt and economic
growth by means of the dynamic threshold panel methodology for 12 European countries for the period
1990 to 2012. The study found a positive and high significant effect of debt on GDP when the debt to
GDP ratio was less than 67%, but after that point, there was no relationship between debt and GDP
(Baum et al., 2013). Al-Zeaud (2014) investigated the relationship between economic growth and
government debt in Jordan. The study covers the period from 1991 to 2010. The author makes use of
Ordinary Least Square regression to examine the relationship between the variables. The results have
shown that public debt in Jordan has a positive and significant relationship with economic growth.

Following studies that have been conducted in developing countries, Mbate (2013) examined the impact
of public debt on economic growth of 21 sub-Saharan African countries over the period 1985-2010. The
author applied a GMM estimation system and found that an increase in domestic debt accelerates
economic growth during the surveyed period. Egbetunde (2012) assessed the effect of public debt on
economic growth in Nigeria between 1970 and 2012. The results from the vector autoregression model
showed a positive association between public debt and growth. In their work, Fincke and Greiner (2013)
investigated the causal association between public debt and growth in a panel data of a selected emerging
countries over the period 1983-2011. The authors found a positive and significant effect of public debt
on growth, reinforcing the work of Egbetunde (2012). In their recent study, Matandare and Tito (2018)
examined the relationship between public debt and economic growth in Zimbabwe during the period
1980 to 2016, using Ordinary Least Square method. The study found that there is a negative significant
relationship between external debt and economic growth in Zimbabwe for the period under study. The
study by Favour et al, (2017) empirically analysed the relationship between public debt and GDP growth
rate in Nigeria from 1980-2015 using Vector Error Correction model. The result of the study indicated
that, foreign and domestic debt have significant negative impact on economic growth in Nigeria in both
the short run and the long run within period under consideration.

Owusu-Nantwi and Erickson (2016) study empirically investigated the long run and short run nexus
between public debt and economic growth in Ghana for the period 1970 to 2012. Vector error correction
and Johansen cointegration analysis were employed to test for causal relationships between the
variables. The empirical results showed a positive and significant long run relationship between real
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GDP growth rate and public debt. In the short run a bidirectional Grange causality link exist between
public debt and economic growth (Owusu-Nantwi and Erickson, 2016).

There are studies that have investigated the impact of government debt on economic growth in both
developed and developing countries. Such studies include the work of Eberhardt and Presbitero (2015)
who investigated the long-run relationship between public debt and economic growth in 118 developing
and advanced economies over the period 1960 to 2012. The authors adopted linear and non-linear
specifications, employing novel method. The study found some support for s negative relationship
between public debt and long-run growth across countries.

Pattillo et al, (2011) assessed the relationship between external debt on growth using a large panel
dataset of 93 developing countries spanning Sub-Saharan Africa, Asia, Latin American and Middle East.
The study covers the period 1969-1998. The authors make use of OLS, instrumental variables fixed
effect as well as System GMM to assess linear relationship between debt and economic growth. In
addition to simple linear regression, the authors employ different specifications to investigate the non-
linearity of the relationship between debt and growth. The result of the study is that, debt appears to
have a non-linear effect on growth, and the average impact of debt on per capita growth appear to
become negative for debt level above 35.40 percent of GDP.

3. Data and Methodology

Directed by the empirical literature (see for example, Pattillo et al. 2011; Calderon & Fuentes, 2013;
Reinhart & Rogoff, 2010; Chirwa & Odhiambo, 2017), we employ the fixed-effects and random-effects
estimation techniques to investigate the relationship between the accumulation of government debt and
economic growth. The random-effects estimation technique is applied if the country specific-effects are
assumed to be uncorrelated with the error term (Baltagi et al., 2003). On the other hand, the fixed-effects
estimation technique relaxes this assumption and allows the country-specific effects and the error term,
to be correlated (Angrist & Pischke, 2009). The most appropriate estimation technique between the two
depends on whether the country specific-effects are perceived as fixed or random. To choose the most
appropriate between the fixed-effects and the random-effect estimation technique, we performed a
Hausman specification test propounded by Hausman (1978). The results of the test reject the random-
effects estimation technique in favour of the fixed-effects. The results of Hausman test are presented at
the bottom of table 2. In this study, we only present the results of the fixed-effects techniques. The
mathematical equation in terms of the fixed-effects estimation technique can be expressed as follows:

LOG_growth; = B, + B,Gvt_debt;; + f,Population;; + fsDemocracy;; + B,Openness;; +
BsMilitary_expenditure;; + BgInvestment;, + B,Inflation; + &, + u;;

Where LOG_growth;, denotes economic growth rate country i at time period ¢, Gvt_debt;; is
government debt, Population;; is the value of total population, Democracy;; indicate the level of
democracy within the SADC member states, Openess;; iS a measure of trade openness,
Mililitary_expenditure;; measures military expenditure as a share of GDP, Investment;; iS
investment and Inflation;, is a measure of inflation. The subscript §;; captures unobserved country’s
heterogeneity.
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One of the concerns of the empirical techniques discussed thus far is that there do not account for the
joint endogeneity that could result from the reverse relationship (economic growth might determine
government debt). Although this paper has hypothesised a direct impact resulting from government debt
to economic growth, this paper also expect that a reverse causality is also feasible. In such
circumstances, an appropriate estimation technigue would be the one that addresses the endogeneity bias
(see also, Wooldridge, 2002; Angrist & Pischke, 2009). So, our preferred choice of estimation technique
that account for a possible endogeneity bias is the fixed-effects two-stage least square (FE—2SLS)
estimator. We use the lagged value of government debt as an instrument. We employ the annual data of
10 Southern African Development Community members (the other SADC countries were left out due
to lack of data) from 1995 to 2017. The data comes from the World Bank’s World Development
Indicators, except for the government debt variable which is obtained from the comprehensive database
provided by Carmen Reinhart and Kenneth Rogoff website at www.reinhartandrogoff.com/data/.

4. Empirical Analysis

Before launching into the discussion of the empirical results obtained through the application of panel
data models (fixed effects and FE-2SLS), we start with a basic descriptive analysis. More precisely, we
show general government debt as a percentage of GDP in the SADC region. Table 1 suggests that some
countries within the SADC region are heavily indebted when compared to others. For instance, countries
such as Zambia, Mozambique, Malawi and Mauritius appears to be the major countries that are highly
indebted within the SADC region. On the other hand, countries such as Botswana, Swaziland, Namibia
and South Africa seems to top the list of countries that are less indebted in the SADC region.

Table 1. General Government Debt% GDP in SADC Countries, 1995-2017

Country Mean STD Dev
Angola 52.86 31.12
Botswana 12.40 5.26
Namibia 24.47 6.93
Swaziland 15.91 4.25
South Africa 38.73 8.08
Heavily Indebted Poor Country (HIPC)

Malawi 63.43 37.35
Mauritius 59.74 4.72
Mozambique 70.93 31.67
Tanzania 34.96 9.20
Zambia 78.75 75.97

An alternative way of getting a preliminary idea about the relationship between government debt and
economic growth is to plot the debt ratio against the yearly GDP growth rate. The evidence presented
in figure 1 for the full sample is remarkable: government debt and economic growth do not appear to
have any obvious relationship with one another in the SADC region. Similar results were also observed
by Egert (2015) which replicated Reinhart and Rogoff’s (2010) work. However, these results should be
interpreted with caution since the full sample might be masking a lot of variation in the data set. To
verify this statement, we then disaggregated the data and tested this relation by producing the scatter
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plot for Botswana and Zambia separately. The results from figure 2 does not suggest an apparent
negative relationship between government debt and economic growth in Botswana. Therefore, the same
conclusions advanced earlier for the full sample also apply to the results presented for Botswana. But
when we disaggregate the data further, the general picture changes: what emerges from figure 3 is a
strong negative relationship between government debt and economic growth in Zambia. This means that
an increasing government debt is detrimental to the overall economic performance of the Zambian
economy. This is also evident from table 1 which showed that Zambia was initially categorised by the
World Bank as a heavily indebted poor country. While scatter plots present a qualitative measure of the
entire association between the two factors, it is only suggestive. In light of the above, the following
section will empirically examine the robustness of the scatter plots.
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Figure 1. General Government debt% GDP and Growth in SADC, 1995-2017
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Figure 2. General Government debt% GDP and growth in Botswana, 1995-2017
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Figure 3. General Government debt% GDP and Growth in Zambia, 1995-2017

We begin this section by estimating the fixed effect model regression whose results are presented in
table 2. Column two of table 2 report our regression results of economic growth coefficient with
government debt for the full sample. The remaining control variables are added in stepwise manner from
models 2 to 7 for robustness check. The estimated fixed effect results reveal that there is a negative
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significant relationship between government debt and economic growth in SADC for the period under
study. Precisely, FE (1) indicates that government debt is significant (f = -0.292, p<0.05) and has a
negative effect on economic growth, a sign that larger government debt is detrimental to economic
growth. These results are consistent with the work of Pattillo et al. (2011); Anyanwu and Erhijakpor
(2004); Schclarek (2004); Misztal (2010); Kumar andWoo (2010); Reinhart and Rogoff (2010); Dinca
and Dinca (2013); Mousa and Shawawreh (2017); Matandare and Tito (2018).

Predictably, population growth rate present positive and statistically significant estimates on economic
growth in the SADC region. The empirical findings hold up pretty well when adding other control
variables across all models. Nonetheless, these results contradict those of Biyase and Zwane (2016) who
reported that population had no statistically significant effect on economic growth on the SADC region.
The effect of democracy on economic growth is somewhat unclear. In model 3 and 4 of table 2,
democracy present a positive and statistically significant effect on growth — as proposed in some studies
in this field.

On the other hand, the inclusion of other variables (i.e. openness, military expenditure, investment and
inflation) makes it insignificant. The coefficient estimates for the remaining control variables seem to
be mostly in line with our expectations and with those in the relevant literature. In line with our
expectations, military spending was found to exert a negative influence on economic growth in the
SADC region. These results reinforce those of Biyase and Zwane (2016). Similarly, investment shows
the existence of a strong positive and mostly significant estimates on economic growth in the SADC
region. These results confirm the conclusions of other studies, such as Rabnawaz and Jafar (2015).
Inflation also present the expected sign and the variable is significant at 1 level of significance.

To ascertain whether the results presented in the fixed effect model are not biased due to the problem of
endogeneity issue, we estimated a FE-2SLS estimator with an instrument as discussed in the
methodology section. We further performed several specification test to check if the instruments use
were valid. We found that the Cragg-Donald F-test was above the value of 10, ruling out the concern of
a weak instrument. We also performed an endogeneity test to establish whether we needed to use the
FE-2SLS estimator or if a fixed effect model was adequate. The results showed that the FE-2SLS
estimator was actual the model we needed to use.

Column 9 of table 2 accounts for the potential endogeneity of government debt and estimate FE-2SLS
estimator. Comparing these results to those of the fixed effect model, the results of the FE-2SLS
estimator seems to mimic the same pattern in terms of the direction of the impact and the level of
significance as those presented earlier. More precisely, the results in this part show that our variables of
interest, government debt negatively influences economic growth at 10% significance level. These
results are consistent with those of the fixed effect model presented earlier, although the coefficient
possess a slightly lower magnitude. With regards to the impact of other control variables on growth, the
results of the fixed effect two stage least square estimator appear to follow the same trends as those of
the fixed effect estimator. Precisely, coefficients for trade openness, military spending, investment and
inflation, still matter in explaining economic growth in the SADC region — enters negatively and
significantly in the FE-2SLS estimator. Similarly, the coefficients for population and investment remain
key factors influencing economic growth economic — enters positively and significantly in the FE-
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2SLS estimator. Therefore, the same conclusions made for the results presented for the fixed effect, also
apply to the findings presented for the FE-2SLS estimator.

Table 2. Fixed Effect Estimates of the Effects of G-Debt on Economic
Growth in SADC (Full-Sample), 1995-2017

ECONOM

IC FE(1 FE(2 FE(3 FE(4 FE(5 FE FE(7 2SL

GROWTH ) ) ) ) ) 6) ) SFE
0292 025 026 005 004 00 007 007

DBT *%*% 7*** 8*** 9** 0 60 8** 5*

[00 [00 [00 [00 [00 00 002
46] 42] 49] 28] 30] 27 7 0.037
093 062 043 040 02 031 0.28
POP 6*** 3** 3*** 6*** 50 8** 2**
[0 [02 [0l [01 01 012 0.13
371 671 411 46] 22 3 9

DEM 010 001 003 00 000 0.00
0 9« 3* 10 06 O 7
[00 [00 [00 00 004 004
63] 34] 53] 44 3 3

OPE 0.76 070 06 068 0.70

N 4*** 2*** 88 7*** 3***
[00 [00 00 004 0.04
44] 50] 45 4 4

MIL_ 013 01 018 0.17

EXP grx 77 2Rrx G
[00 00 004 004
577 47 6 7

02 024 024
INV 66  3xF*  TrEx
0.0 0.03 0.03
36 7 7
0.00 0.00
INF 1*** 1***
0.00 0.00
0 1
Time Ye
dummies Yes Yes Yes Yes Yes s Yes
Country Ye

dummies Yes Yes Yes Yes Yes s Yes

Having discussed the effect of government debt on economic growth for the full sample, this part of the
study examines the effect of government debt on economic growth on the sub-sample. In table 3 below,
we used the fixed effect model for countries that are less indebted as classified by the World Bank as a
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robustness check. The results from this part are discussed in comparison with the estimation results from
the full sample presented earlier.

By and large, there are some noticeable differences between the estimates from the full sample and those
derived from the sub-sample. The differences are in terms of the level of significance and direction of
the impact of explanatory variables on economic growth. The results for the full sample, our variable of
interest (government debt) has maintained its negative sign. However, the results are insignificant,
indicating that government debt in less indebted countries are not detrimental to economic growth. These
results reinforce our basic descriptive analysis presented in figure 2 above. For example, our descriptive
analysis of Botswana, one of the less indebted country, showed no obvious relationship between
government debt and economic growth.

Table 3. Fixed Effect Estimates of the Effects of G-Debt on
Economic Growth in SADC (sub-sample), (1995-2017

GROWTH Coef. Std. Err.

DBT -0.0628 0.036542
POP -0.09984 0.154141
DEMO 0.001902 0.081439
OPEN -0.77091 0.057027
MIL_EXP -0.0935*** 0.061783
INV 0.318451***  0.057788
INF -0.011271 0.018642

Conclusion

This study empirically investigates the relationship between government debt and economic growth in
a sample of 10 Southern African Development Community (SADC) member for the period 1995-2017.
The study disaggregates the SADC data into different samples: full sample and a sample of non-Heavily
Indebted Poor Countries and employs the fixed effects two-stage least squares (FE-2SLS) estimator to
account for possible endogeneity bias due to reverse causation between government debt and economic
growth. Looking at the results for fixed effect and those of FE-2SLS estimator we found that while the
impacts of government debt are similar in direction (negatively related to economic growth) for the full
and sub-sample, it is not significantly related with economic growth in the sub-sample. That is, the
estimated coefficient varies substantially, depending on the particular sample of countries chosen. This
implies that government debt, at moderate level, has no impact on growth while after a certain threshold
the effects become growth reducing. Inflation, military expenditure and trade openness were also found
to have a negative significant relationship with government debt in SADC. However, population growth
and investment were found to have a significant positive relationship with government debt.
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