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DIMENSIONS OF DEBT IN SELECTED ECONOMIES: ANALYSIS ON
DETERMINANTS, THRESHOLDS AND EFFECTS ON ECONOMY

ABSTRACT

This research examines three dimensions of public debt among a group of 12 upper-
middle Asian countries, as well as country-specific analysis on China, Indonesia,
Malaysia, Thailand and Turkey. An ARDL model was used to analyse the determinants
of public debt, while Threshold Regression was applied to estimate the threshold level
and understand the impact of breaching the threshold using panel data between 1980 and
2015. Firstly, the determinants of public debt indicate that GDP growth, capital stock,
national saving, total trade, and inflation are factors that reduce the level of public debt.
However, employment, government consumption, real interest rate and real exchange rate
increase public debt levels. Crisis periods are also times when countries are exposed to
public debt, but the results show such an effect only among country specific analyses.
Secondly, public debt threshold (turning point) was estimated involving 12 upper middle-
income economies from Asia. Results show that there is a non-linear relationship between
public debt and economic growth in the long-run and this relationship exists in both U-
shape and inverted U-shape ({1). Public debt threshold is estimated at 96.9% for 12 upper
middle-income economies. At country specific, the threshold present at 26.1% for China,
37.5% for Indonesia while Malaysia and Thailand at 54.0% and 23.0%, respectively.
Nevertheless, such threshold did not exist for Turkey. The inverted U-shape nonlinear
relationship found in overall sample as well as China and Malaysia indicating growth rate
turn ‘negative' beyond threshold level. In Indonesia and Thailand, the U-shape

relationship indicate above threshold level growth rate is higher. The glaring difference
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in threshold level between pooled-sample and individual countries shows country specific
estimation is much appropriate in setting threshold level. Thirdly, the effects of public
debt threshold on macroeconomic variables shows capital stock and national saving are
the channels of which negative impact transmitted on growth as public debt exceeds the
threshold level. Employment rate, on the other hand, remain positive as public debt
exceeding threshold, albeit at a slower pace. Nevertheless, for Indonesia and Thailand,
the positive impact on GDP growth though breaching the threshold level is mainly

attributed to government consumption.

Keywords: public debt, determinants, threshold
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DIMENSI HUTANG DALAM EKONOMI TERPILIH: ANALISIS TERHADAP
PENENTU, NILAI AMBANG DAN KESAN TERHADAP EKONOMI

ABSTRAK

Penyelidikan ini mengkaji tiga dimensi hutang awam di kalang 12 negara berpendapatan
sederhana tinggi di Asia, serta analisis khusus bagi negara China, Indonesia, Malaysia,
Thailand dan Turki. Model ARDL digunakan untuk menganalisis penentu hutang awam,
sementara keadah Threshold Regression pula untuk menganggarkan nilai ambang dan
impak kesan melangkaui nilai ambang tersebut menggunakan data panel antara tahun
1980 dan 2015. Pertama, penentu hutang awam menunjukkan bahawa pertumbuhan
KDNK, stok modal, tabungan negara, jumlah perdagangan dan kadar inflasi adalah faktor
yang mampun mengurangkan hutang awam. Walau bagaimanapun, kadar tenaga kerja,
perbelanjaan kerajaan, kadar faedah benar dan kadar pertukaran benar meningkatkan
tahap hutang awam. Tempoh krisis juga merupakan faktor di mana negara terdedah
kepada peningkatan hutang awam, tetapi kajian menunjukkan kesan seperti itu hanya
wujud bagi negara tertentu sahaja. Kedua, nilai ambang hutang awam (titik perubahan)
dianggarkan melibatkan 12 ekonomi berpendapatan sederhana tinggi dari Asia. Hasil
kajian menunjukkan bahawa terdapat hubungan bukan linear antara hutang awam dan
pertumbuhan ekonomi dalam jangka panjang dan hubungan ini wujud dalam bentuk-U
dan bentuk-(1. Nilai ambang hutang awam dianggarkan 96.9% untuk 12 ekonomi
berpendapatan sederhana tinggi. Bagi kajian ke atas negara tertentu, nilai ambang
dianggarkan pada 26.1% untuk China, 37.5% untuk Indonesia sementara Malaysia dan
Thailand masing-masing pada 54.0% dan 23.0%. Walaupun begitu, nilai ambang

sedemikian tidak wujud di Turki. Hubungan bukan linear bentuk U-terbalik yang terdapat

v



pada keseluruhan sampel serta China dan Malaysia menunjukkan kadar pertumbuhan
berubah menjadi 'negatif' apabila hutang awam melebihi nilai ambang. Di Indonesia dan
Thailand, hubungan bentuk-U menunjukkan kadar pertumbuhan melebihi nilai ambang
adalah lebih tinggi. Perbezaan yang ketara dalam tahap nilai ambang antara keseluruhan
sampel berbanding bagi setiap negara menunjukkan anggaran spesifik bagi sesebuah
negara lebih sesuai dalam menetapkan nilai ambang. Ketiga, kesan nilai ambang hutang
awam terhadap pembolehubah makroekonomi menunjukkan bahawa stok modal dan
tabungan negara adalah saluran yang memberi kesan negatif terhadap pertumbuhan
apabila hutang awam melebihi nilai ambang. Sebaliknya, kadar tenaga kerja tetap positif
bagi hutang awam melebihi nilai ambang, tetapi pada kadar yang lebih perlahan. Bagi
Indonesia dan Thailand, impak positif terhadap pertumbuhan KDNK melebihi nilai

ambang disokong terutamanya oleh perbelanjaan kerajaan.

Kata kunci: hutang awam, penentu, nilai ambang
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CHAPTER ONE

Introduction

1.0 Background

Public debt! accumulation due to prolonged expansionary fiscal policies has attracted the
attention of economists, policymakers and analysts for many years. The impact of these
expansionary fiscal stances on economic performance is still a debateable topic in
academia, especially on the high debt and economic growth nexus due to the intricate
linkages between other macroeconomic aspects. The complexities surrounding public
debt raise the doubts on whether debt level exceeding a certain threshold could drag
growth. While the idea of precise “debt thresholds™ remains unclear, many studies
generally conclude that high public debt levels have negative impact on growth (IMF,

2013).

High public debt makes public finances more vulnerable to future shocks, limiting the
ability of governments in engaging countercyclical policies, increasing primary surplus
to stabilise the debt ratio resulting from an adverse shock to growth (Abbas et. al, 2013).
Indeed, there is a risk of snowballing effect from high public debt levels, such as increase
in interest rates and economic slowdown. In addition, high indebtedness can be dangerous
for various reasons. For example, government debt insolvency may lead to sovereign debt

default or high inflation. Moreover, high debt levels negatively correlate with economic

! Public debt referring to total Central government debt as a percentage of GDP. Debt is the total stock of government’s fixed-term
contractual obligations to other outstanding. It includes both domestic and foreign liabilities such as currency and money deposits,
securities other than shares, and loans. It is the gross amount of government liabilities minus the equity and financial derivatives held
by the government. (World Bank, 2021).

2 Public debt threshold refers to debt-to-GDP ratio of which, beyond the limit average growth rate become higher or lower.



growth and rising expenditure on debt payments limits productive spending (Gal &

Babos, 2014).

The attention on rising public debt became greater in the aftermath of the 2008/09 Global
Financial Crisis (GFC)?, which caused widening government deficits that translated into
skyrocketing debt accumulation in both developed and developing nations (Cecchetti et
al., 2011). Empirical evidence show that deficits is crucial in reducing the severity and
duration of a recession. Nevertheless, the government’s capacity to provide such buffers
depends on the soundness of its fiscal position prior to the crisis. Hence, this underscores
the importance of having a strong fiscal space, accurately evaluating economic cycles and
closely monitoring public debt limit (IMF, 2016). The impact of the crisis is expected to
haunt many economies in the coming years. The serious consequences triggered by the
crisis are still felt to date. As a result, the impact of the crisis will likely to cause
substantial paradigm changes in economic policies in dealing with debt, especially as a

tool to promote growth.

Prolonged deficits cause a significant upward trend in public debt, raising concerns of the
constraints on government borrowing and the long-term consequences. The total global
debt level has doubled since the 2008/09 global financial crisis, fuelled by massive
government and corporate borrowings (Lund, 2018). Governments are obligated to pump
in large sums of funds into financial systems by taking over a hefty debt of the banks and

financial institutions in the form of large stimulus packages. This was done to jump-start

3 The Global Financial Crisis (GFC) refers to the period of paramount stress in global financial markets and banking systems between
mid-2007 and early 2009. During the GFC, collapse in the United States (US) housing market was a catalyst for the financial crisis
that spread from the US to the rest of the world through linkages in the global financial system (Reserve Bank of Australia, 2020).
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and resuscitate demand as well as cushion the impact of the economic crisis (Cecchetti et
al., 2011). However, one main question which to date many scholars are still struggling
to explain is if these debts have promoted growth as expected and described in the

economic theories.

It is widely accepted that government borrowing utilised on productive expenditure and
investment affects positively on economic growth (Barro, 1990). Productive expenditure
refers to spending on public infrastructure such as building hospitals, schools and roads
as well as social services including education and health. Such spending is anticipated to
have a substantial influence on the long-term economic development (Glomm &
Ravikumar, 1997; Mundle, 1999). In return, productive debt spending will stimulate a
constant revenue stream to the government. Therefore, it enables the government to pay
back the interest and principal debt amount from revenues generated by these projects’
(Aybarg, 2019). The consequences of rising public debt, in particular, its sustainability,
have moved to the centre stage of the policy debate. High debt level poses possible
sovereign debt downgrades, whereby such a case happened in 2009, with the consequence
being that global financial markets were in turmoil after a downgrade of Europe and the
United States (US) with growing worries that the debt crisis in the Eurozone was

spreading from the periphery to the core (Anand, 2012).



As such, if the Asian region wishes to continue to serve as an engine for global growth,
its public debt must be sustainable. Developing Asian countries* have generally
weathered a number of economic and financial crises reasonably well, particularly in
1985, 1997 and 2009 (ADB, 2009). The 1985/86 economic crisis, which triggered by high
real interest rates in the United States (US), better known as the Volcker Shock, led to the
collapse in world commodity trade. In 1997, the Asian Financial Crisis (AFC) was
propagated through the currency channel, whereby stimulus packages totalling to
USDI120 billion were introduced, particularly in Thailand, Indonesia and South Korea
(IMF, 2000), while Malaysia spent RM2 billion for the purpose (Lim & Goh, 2012).
Likewise, a major factor supporting the recovery during the GFC was the timely rollout
of appropriate fiscal and monetary stimulus packages. The Governments in the Asian
region rolled out an enormous USD700 billion® worth of stimulus measures (Heng, 2009).

As a result, increasing pressure on public debt management.

The macroeconomic fundamentals of this region appeared sound and robust, having
severely reshaped after the 1997 AFC. Although strong fundamentals are able to shield
the region from direct contagion of any crisis, nevertheless, Asia’s strong export
orientation made it highly vulnerable to external shock. Anderson et al. (2011) pointed
out that over the years, many countries within the region had diversified their portfolio,
reduced external debt level, stepped up debt management capacity and increased the

maturity of debt, with these measures helping to maintain debt level to be sustainable.

4 Afghanistan; Armenia; Azerbaijan; Bangladesh; Bhutan; Brunei; Cambodia; China, Fiji; Georgia; Hong Kong, India; Indonesia;
Kazakhstan; Kiribati; South Korea; Kyrgyz; Laos; Maldives; Malaysia; Marshall Islands; Micronesia; Mongolia; Myanmar; Nauru;
Nepal; Pakistan; Palau; Papua New Guinea; Philippines; Samoa; Singapore; Solomon Islands; Sri Lanka; Tajikistan; Taipei; Thailand;
Timor-Leste; Tonga; Turkmenistan; Tuvalu; Uzbekistan; Vanuatu and Vietnam.

5 The USD 700 billion of stimulus package in Asia (excluding Japan) accounted for China (USD586 billion, 12% of the GDP); South
Korea (USDS53 billion, 6.8% of the GDP); Malaysia (USD18 billion, 10% of the GDP); Singapore (USD14 billion, 8% of the GDP)
and Indonesia (USDG6 billion, 1.3% of the GDP).



However, this relatively sanguine environment does not necessarily translate into an
optimistic outlook for the future of the region (Raghbendra & Tu, 2012). With many
major economies such as the US, the United Kingdom (UK), Japan and Euro Zone facing
huge debt burdens, the external demand from these economies may become weaker,
which serves as the main engine of growth for many Asian economies. Furthermore, this
region observes low interest rate and maintain an accommodative monetary policy, which
has fuelled economic growth for years. Moving from a low interest rate to a higher rate
and changing from an accommodative to a restraining monetary stance, would be
difficult, particularly if public debt is large. Hence, these are important reasons to

investigate the public debt dynamics in the Asia region.

In order to examine the public debt issues, particularly the debt and growth nexus, this
research analyses a pooled sample of upper-middle income countries in the Asian region,
namely Armenia, Azerbaijan, China, Georgia, Indonesia, Iran, Jordan, Kazakhstan,
Lebanon, Malaysia, Thailand and Turkey. These twelve countries have been chosen based
on the World Bank’s Atlas Method, with gross national income (GNI) per capita (2015
base year) ranging from USD 4,036 to USD 12,475 between 1980 and 2015. Additionally,
country-specific analysis was conducted focusing on China, Indonesia, Malaysia,
Thailand and Turkey, as these countries have the largest gross domestic product (GDP)
within the pooled sample. (A stylised fact on these six selected countries are provided in
the next section). There is vast literature currently available on public debt analysis, many
of these researches concentrate on developed economies such as the Eurozone, the US
and Organisation for Economic Co-operation and Development (OECD) as these
economies relatively have high debt level. There are also some researches that replicated

threshold analysis emphasising on external debt, especially for heavily indebted poor



countries (HIPCs). As such, analysis on Asia, especially on upper-middle income Asian

countries is still limited or unavailable.

Based on Figure 1.1, the connotation between average public debt and GDP growth rate
for upper-middle income of Asian countries indicate that there is a negative relationship
between these two variables. Breaking down the public debt and GDP growth on a
specific interval reveals that between 1991 and 1996, the public debt averaged at 52.2%
of GDP, while the economy grew by 2%. When public debt level is reduced to 47.1%, a
higher growth rate was recorded at 6.4% between 1997 and 2008. Nevertheless, between
2009 and 2015, the GDP moderated at 4.1% when the public debt is reduced further to

41.7%, as depicted in Figure 1.2.

Although initially reduction in average public debt level enhanced GDP growth, further
reduction in the debt level did not bring much improvement to the economy as the growth
rate is becoming smaller. This is contrary to evidence in the literature claiming that lower
public debt leads to higher growth rate. Therefore, this raises the question on the necessity
to maintain low public debt level since in this case, as public debt level reduces further,
growth rate becomes smaller. For that reason, it raises the question does this indicate the

presence of any threshold effect in the sample?
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1.1 Country Specific Stylised Fact

1.1.1 China

China made a remarkable rise from a poor nation to be an economic superpower in
approximately four decades. From 1980 to 2015, China’s GDP grew on average of 10%
annually. China has experienced the fastest economic expansion by any major economy
in history, lifting more than 800 million people out of poverty (World Bank, 2021).
China’s high growth established on resource-intensive manufacturing, trade and low-
wage labour, however, these indirectly led to economic, social and environmental
imbalances. Hence, reducing these inequalities entails reforms in the economy structure
from low-end to higher-end manufacturing and services as well as from investment to

consumption.
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Figure 1.3: China - Real GDP, Real GDP Growth and GNI per Capita Trends
Source: World Bank, 2021



In retrospect, China’s continuous economic boom after 1978 had multiple reasons and
benefited from a serendipitous mixture of factors and historical eventualities. After
establishing the People’s Republic in 1949, China started its own industrialisation process
in 1950s. China’s growth can be divided into two periods of before and after 1978.
China’s growth between 1952 and 1978 mainly fuelled by capital accumulation, while
post -1978 growth was driven by productivity. Since 1979, China has launched numerous
economic reforms such as price and ownership incentives for farmers, which enables
them to sell crops in free market. The government also established special economic
regions aiming at attracting foreign investment, boosting exports and import high

technology products (Whyte, 2021).

Table 1.1: China - 5-year Average Public Debt, GDP Growth & GNI/Capita
5-year Average Public Debt (%) GDP Growth (%) GNI/Capita (USD)

1985 - 9.6 226
1990 - 9.9 314
1995 - 10.9 392
2000 21.1 9.1 720
2005 25.1 9.2 1,170
2010 28.4 11.5 2,622
2015 36.6 8.4 6,257

Source: World Bank & Author’s calculation

Among other reforms by the Chinese government is decentralise economic policy making
in several sectors, especially businesses where provincial and local governments were
given economic control of various enterprises. This generally allowed operating and
competing on free market principles. Furthermore, coastal regions and cities developed
as development zones, which implements free-market reforms, provide tax and trade
incentives for foreign investment. Trade liberalisation also another major factor behind

China’s economic growth, removing trade barriers encouraged greater competition and
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encouraged FDI inflows. These gradual economic reforms produced favourable economic

outcomes for China over the years (Zhu, 2012).

Economists generally attribute China’s significant development on two main factors
namely mega-scale capital investment supported by national savings and foreign
investment as well as rapid productivity growth. In addition, economic reforms also led
to higher efficiency in the economy, which boosted output and increases overall
investment. China historically sustained high saving rate about 32% of GDP in 1979.
Nevertheless, most of the savings generated by the profits of state-owned enterprises,
which capitalised by the government for domestic investment. Economic reforms also
resulted in substantial increase in household savings as well as corporate savings. As a
result, currently China’s saving rate stands about 50% of GDP, highest among major

economies.

Although China banks on high saving and investment rate to sustain double-digit
economic growth thus far, nevertheless, the public borrowings subject to debate. China’s
public debt level grown rapidly since 2009 while GDP growth has decelerated from
historic double-digits to a more modest level of about 8.5% on average. As a result, China
public debt ratio soared 41.1% in 2015. The country’s debt problems begin in 2008 with
the announcement of stimulus package worth USD586 billion as a response to GFC.
Rather than being channelled through the government’s budget, it mainly came from bank
lending which were mostly state-owned enterprises and local governments (Wong, 2014).

Hence, raising question on public debt accounting or calculation methods.
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By 2010, the government scaled down on bank lending about a third, nevertheless,
shadow banking or nonbank borrowing through other government institutions increased
rapidly. In 2012, nonbank’s credit accounted for 40% of new credit, more than double,
comparing before the crisis. The bank-credit stimulus and shadow-banking boom caused
China’s total national debt rise to about 200%, higher than most developing countries.
China’s debt situation has gone through an intriguing development. Before opening up to
the world, China practiced “self-reliance” policy with very tight restrictions on external
front. Hence, China had almost no external debt. Before the GFC, specifically between
2004 and 2008, public debt and GDP growth harmonised with some fluctuations where
growth was stable, similar pace as the debt increase, indicates debt had positive impact
on economic activities. However, since 2008, China entered phase of debt explosion and
slower growth, coupled with lower returns on investment, causing financial fragility (Li,

2017).

In 2015, China’s total debt including both public and private debt stood at around 250%
of GDP or USD30 trillion (NBS & BIS, 2017). However, China’s external debt was
around only 7%, outshined by its record high foreign exchange reserve as well as foreign
assets. Additionally, China maintains a relatively wide current account surplus. As such,
the debt position is not a problem for China. Nonetheless, the bulk of the debt is corporate
debt and this sudden hike comes with certain risks. Non-financial sector by far the largest
debtors, especially China’s state-owned enterprises. The dangerous trend is the rapid debt
accumulation that could cause systemic risks if not addressed swiftly. With debt servicing
ratio recording about 20 percent of GDP, debt is expected to drag the economic growth.
Although, China uses much of its borrowing on stimulating it economy, the growth rate

has slowed down since the crisis. Based on recent development in China’s debt level and
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growth rate, this raises the doubt on nonlinear public debt and growth relationship and

threshold effect.
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Figure 1.4: China - Public Debt and GDP Growth Trends
Source: World Bank, 2021
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1.1.2 Indonesia

The Indonesian economy grown more than five folds within three decades reaching
almost USDI trillion in 2015. Before 1980s, Indonesia’s economic growth was heavily
relied on petroleum income and it was severely affected by oil price fall between 1982
and 1987, causing government revenue and overall growth become sluggish (Woo et al.,
1994). As the global economy faces recession in 1985/86, the country’s external sector
took the hit in which both agricultural and non-oil export dwindled. Nevertheless, during
this period Indonesia implemented several reforms to develop and diversify non-oil
sectors, mainly in manufacturing and agriculture. These reforms known as ‘economic

deregulation’, which were implemented through structural adjustment packages.

Indonesia significantly liberalised trade by simplifying export/import procedures,
opening up export sector with greater freedom, providing export credit subsidy and tariffs
reductions. Additionally, the rupiah devalued twice during the period as a move to
enhance competitiveness. Since then, the Indonesian economy doubled in size (Sherlock,
1998). Nevertheless, rapid exchange rate depreciation in 1997 caused by domino effect
among Southeast Asian countries such as Thailand, South Korea and Malaysia affected
Indonesia as well. Exchange rate crisis coupled with political turmoil undermine foreign
investor confidence in Indonesia, discouraging foreign capital inflow that was essential
for restoring the rupiah value and reviving economy. The Indonesian rupiah initially was
not affected by other regional currencies collapse and did not cause problems on hefty
current account deficit and high foreign debt. The Bank Indonesia took the pre-emptive
actions by floating rupiah in the range of 8% to 12%. Still, the rupiah was caught with the
'contagion' effect and fell more than 12%, forcing Bank Indonesia to allow currency to
float freely (Rosenberger, 1997).
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Figure 1.5: Indonesia - Real GDP, Real GDP Growth and GNI per Capita Trends
Source: World Bank, 2021

The rapid depreciation in rupiah exposed fundamental weakness in Indonesian’s financial
sector. Panic selling of rupiah led private foreign debt hike far higher than before. This
made worse with Bank Indonesia unaware of the extent of debt exhibited its poor capacity
to oversee and regulate the financial markets. As most of the external debt was short-
term, the continuing fall in the rupiah, made debt service more costly and challenging for
Indonesia. The impact on Indonesian banks was rapid and disastrous forcing the
Government liquidate 16 private domestic banks. Low confidence in the banking sector
was catastrophic nearly trigger ‘bank run’ and rupiah continued to fall beyond predictions
accompanied by stock market nosedive (Thee, 2003). The IMF, World Bank as well as
Asian Development Bank (ADB) stepped in to implement reforms as a measure to
reinstate confidence in the financial sector. This includes numerous conditions intended

to streamline the country's financial sector and deregulating economy, reducing

14



government expenditure, revolutionising trade and industry policy as well as improving

transparency in business and government.

Indonesian economy started to improve gradually after the 1998 reforms. Between 2000
and 2006, the economy grew about 5% on average and almost 6% up to 2015. Indonesia
is not a debt free country. Public debt played an important role in developing the economy
since 1980s. Indonesia’s public debt level rose from 45.7% in 1990 to reach the peak of
87.4% in 2000. Since then, the level has reduced tremendously to 26.9% in 2015. The
AFC had a big impact on the Indonesia’s government debt since it dominated by foreign
currency. The debt snowballed due to the depreciation of rupiah. Indonesia conducted
fiscal consolidation program since 2001 which helped to reduce the debt level. Currently,
the government is diversifying both domestic and external debt structure (Handra &

Kurniawan, 2020).

Table 1.2: Indonesia S-year Average Public Debt, GDP Growth & GNI/Capita
S5-year Average Public Debt (%) GDP Growth (%) GNI/Capita (USD)

1985 - 6.2 522
1990 - 53 514
1995 40.6 6.9 684
2000 45.5 1.7 882
2005 66.1 4.6 814
2010 33.5 5.6 1,658
2015 24.5 5.6 3,317

Source: World Bank & Author’s calculation

The debt diversification from external to domestic currency denominated helps to reduce
depreciation currency risk, which leads to uncontrolled debt. In 2003, the Indonesian
government officially passed the 2003 State Financial Law that capped the debt-to-GDP

ratio below 60% and budget deficit ratio maximum 3% of GDP which follows euro area’s
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Maastricht Treaty.® Nonetheless, the government allows debt or budget deficit to be
revised if exceeds the limits in unusual conditions (Pamungkas, 2016). This threshold is
to serve as a guide for Indonesia’s fiscal sustainability. Based on these developments, it
is clear that Indonesia maintains relatively low public debt level currently. However, the
60% threshold set by the government could be an issue as this simply follows Maastricht
Treaty and economic structure of these two economies very different and the threshold
level serves different purposes. Therefore, Indonesia needs to set a threshold level that

suits its economy structure.
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Figure 1.6: Indonesia - Public Debt and GDP Growth Trends
Source: World Bank, 2021

¢ Maastricht Treaty 1992 fiscal rules enshrined in the founding documents of European Monetary Union (EMU). The rule required its
members, both existing and prospective, to maintain public debt below 60% and public deficits below 3% of GDP. The purpose of
these rules, also referred as the convergence criteria, to ensure price stability is maintained in the euro area even when new member
join the currency (ECB, 2020; Ilzetzki, 2021).
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1.1.3 Malaysia

The economic structural changes since independence in 1957 has transformed Malaysia
into a developing country backed by strong manufacturing and services sectors’
performances. Malaysia’s economic growth consistently follows global growth pattern
indicates it’s prone to impact from external sector and risk exposure due to highly-open
economic environment despite having solid macroeconomic fundamental (Munoz-
Moreno et al., 2016). Oil prices, foreign direct investment (FDI) and exports were
identified as among the macroeconomic factors that affects country’s performance
significantly given the external sector exposure risk (Norasibah et al., 2009). As a result
of highly opened economy, the country faces numerous economic crises in 1985, 1998
and 2009. Between 1980 to 1997, the Malaysian economy grew on average of 7.5% but

slowed down to 4.5% from 1998 to 2015.
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Figure 1.7: Malaysia - Real GDP, Real GDP Growth and GNI per Capita Trends
Source: World Bank, 2021
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Malaysia’s economic development anchored on several long-term policies namely New
Economic Policy, National Development Policy and National Vision Policy. In 1990s,
Malaysia became as a Newly Industrialised country where 30 percent of exports
comprising manufactured goods. Currently, Malaysia is one of the largest semiconductors
and electronic goods exporter. Malaysia visioned to become a high-income nation by
2020 as planned under the National Vision Policy. Although the original policy modified
accordingly as time goes on, the vision itself seems challenging to achieve. There are
several structural barriers in achieving sustained and inclusive growth, among others
middle-income trap — struggling to move from resource-based and cheap-labour economy
to a more value-added high-income economy. Nevertheless, Malaysia’s per capita income
has grown almost 500% from 1980 to 2015 reaching more than USD10,000. The
remarkable expansion in per capita income is attributed to well-designed long-term

economic policies.

Malaysia’s economic growth comes at a cost where since the independent, the country
recorded budget surplus only for five years between 1993 and 1997. Moreover, Malaysia
is extremely sensitive to global economic shocks due to its highly opened economy and
therefore, any shocks on its external front affect both economic growth and public debt
level (Hussin & Chee, 2013). Public debt remains a concern of Malaysian government
since debt-to-GDP ratio risen 12 percentage points to 54.5% after the GFC, approaching
self-imposed ceiling of 55%.” Malaysia as among the fast-growing economy in the
Southeast Asia region has experienced uphill tasks in managing the swelling debt level.

The debt accumulation is unavoidable since it utilised for acquiring capital, cushion

7 Malaysia has revised upward its public debt ceiling to 60% in 2020.
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external economic shocks caused by financial crisis, currency fluctuation and oil price

volatility.

Table 1.3: Malaysia 5-year Average Public Debt, GDP Growth & GNI/Capita
5-year Average Public Debt (%) GDP Growth (%) GNI/Capita (USD)

1985 62.2 6.9 1,868
1990 93.9 4.9 2,028
1995 64.1 9.3 2,934
2000 36.4 52 4,038
2005 42.1 5.5 3,940
2010 42.7 4.1 6,570
2015 51.9 5.7 10,025

Source: World Bank & Author’s calculation

The shift towards more private sector-driven growth contributed to apparent improvement
in government’s financial position. As fiscal position strengthened in the late 1980s, the
government able to reduce its external debt, thus improving the country’s debt profile.
With the consolidation of government spending, public expenditure share declined to
21% in 1997, from a peak of 44% in 1980s. This move also improved the government’s
debt position substantially, reduced to 32% of GDP in 1997, from the peak at 103% in
1986. The external debt also declined to 4.6% in 1997. These prudent fiscal policies
adopted by the government provide greater flexibility in implementing expansionary

measures to support growth during crisis periods (Vijayaledchumy, 2003).

The 1997 AFC originated from Thailand caused by heavy currency speculation leading
to slumps in Baht, spreading quickly throughout Southeast Asian countries and severely
affect both banking and finance sectors in the region. As for Malaysia, ringgit depreciated
from RM2.42 to RM4.88 against the US dollar. The fall in ringgit led to heavy foreign

capital flight amplifying further impacts on banking and financial sectors. The IMF
19



recommended several fiscal and monetary austerity measures to counter the situation.
However, Malaysian government refused it and implemented its own measures among
which peg the US-Ringgit exchange rate at RM 3.80, foreign capital repatriation only
allowed after at least twelve months and subject to substantial levies. Although the
measures seems radical and unconventional by international institutions, nonetheless, it
managed to stabilised the situation effectively and restoring growth compared to

neighbouring countries (Drabble, 2014).

The governments around the world run wide budget deficits particularly during GFC
accelerated the government debt growth and debt accumulation reaching critical levels.
Malaysia’s public debt issue became prominent due to public concern especially after the
dramatic increase in public debt from AFC and GFC periods. Public debt level started to
increase from lowest level of 31.9% in 1997 to highest point 45.7% in 2004 before
improve slightly to 39.8% in 2008. Nevertheless, in 2009, public debt hike to 50.8% and
marked at 54.5% in 2015, almost breaching self-imposed debt ceiling of 55%. The huge
surge in government debt especially in recent years also attributed to achieving the Vision
2020 targets that envisioned making Malaysia as a developed and high-income nation by

year 2020.

The high debt ratio in Malaysia mainly ascribed to the heavy industrial development
program embarked in the early 1980s. These development programs in 1980s entirely
financed through foreign borrowing. Bulk of foreign borrowing made from the Japanese
government project loans and financial institutions loans. In recent days, Malaysia’s

external borrowing reduced significantly from 9% in 1980 to 2% of GDP in 2015.
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Malaysian government focuses on domestic borrowing lately, which stands at 53% of
GDP in 2015. As the public debt hike continuously, creditors become concerned about
the government’s ability to repay and over time, demand higher interest rate to provide a
greater return for their increased perceived risk. As interest rates rise, it becomes more

costly for the country to refinance its existing debt.
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Figure 1.8: Malaysia - Public Debt and GDP Growth Trends
Source: World Bank, 2021

The public debt in Malaysia seems to benefit the economic growth in 1980s and 1990s.
Although initially Malaysia recorded an increase in debt level, nevertheless this supported
the economic growth. With improving growth rate, Malaysia managed to reduce the
public debt level and this in return boost the economy growth further. However, since
early 2000, the country’s public debt level surging consistently, but this time around the
growth rate not able to expand at the rate before AFC and GFC periods. Based on these
developments, thus, it raise the question on existence of nonlinear relationship between

public debt and growth and the threshold effect.
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1.1.4 Thailand

Over the last four decades, Thailand has made notable progress in economic development,
moving out from a low-income to become an upper middle-income country. Thailand’s
transformation is widely cited development success story, with sustained economic
growth and remarkable poverty reduction. The Thai economy grew at an average of 7.5%
between 1960 and1996, nevertheless, reduced to 5% between 1999 and 2005 following
the AFC. The economic expansion had created jobs and elevated millions out of poverty.
Thailand has maintained very high growth rates without a single year of negative growth
even though with high global interest rates, oil shocks and cyclical fluctuation have
caused fall in exports demand. By 1997, the Thai economy has expanded more than 10
times since 1960 (World Bank, 2021). With rapid industrialisation, Thailand has become
a major exporter of manufactured goods, with export share growing from 20% in the

1980s to almost 70% in recent years.
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Figure 1.9: Thailand - Real GDP, Real GDP Growth and GNI per Capita Trends
Source: World Bank, 2021
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Focusing on five-year economic development plans starting 1960s, Thailand’s
macroeconomic fundamentals has been relatively stable over the past decades despite
frequent changes in government ruling. Thailand like other Asian countries followed a
development model focusing on a long-term structural change from agriculture to
industrial nation. The import substitution policy emphasised on greater importance for
export promotion as the main driver amid rapid manufacturing production and exports
expansion. The export growth also came with more favourable exchange rate and
investor-friendly industrial policies. With 1977 Investment Promotion Act, investment
incentives were reformed in order to suit export-oriented projects. Additionally, special
credit facilities for exporters were introduced by the Bank of Thailand. Overall, Thailand
has reformed its economic policies to market-oriented supported by flexible exchange

rates and accommodative monetary policies (IMF, 2000).

Another factor that supported Thailand’s industrialisation structure change is the FDI
inflow. Since Japanese yen recorded appreciation in 1985, foreign investors relocated
their production plants from Japan to Thailand, resulting in a surge in FDI inflows. This
FDI inflow from Japan provided technical foundation for Thai industries, especially in
automobile parts and electronic industry. Nevertheless, the move to highly capital-
intensive industries such as iron, steel and petrochemical industries predominantly driven
by local investment. Bulk of domestic investment was made possible through capital
markets liberalisation that led to heavy foreign private borrowings. These reforms
facilitated FDI inflow into Thailand. In addition, Thailand, benefitted largely as foreign
investors considered Asian region as ‘investment heaven’. The government also set up
Bangkok International Banking facility to make ease FDI entry and led to about USD50

billion in loans poured into the country between 1993 and 1996. Nevertheless, all these
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have increased Thailand’s private sector borrowing from 39% to 123% during the period

(Hays, 2014).

Thai’s economy started facing issues in 1996 due to deceleration in export as result of
sluggish global demand for electronic and semiconductor goods. The global demand
slowdown hit Thailand, particularly strong due to its structural weaknesses. The
economic expansion through FDIs did not produce skilled labours that could compete
with other regional economies such as Taiwan and South Korea (OECD, 1999). Coupled
with a number of other factors resulted in Thai baht crisis in 1997. The credit boom in
1990s also lead to financial and real estate bubble that made the economy vulnerable to a
shift in business sentiment. The shift in sentiment has caused slowdown in exports and as
an attempt to defend the exchange rate, the Thai government had raised the interest rate
significantly. This has made foreign exchange reserves dwindled causing Thai baht to
collapse in mid-1997 together with extensive capital flight, pushed the country into a deep
recession. Similar events subsequently took place in other neighbouring countries as a

domino effect and later amplified as the AFC making worse for Thailand’s economy.

Following the AFC, public debt in Thailand surged substantially during the economic
crisis. As a result, the government debt increased significantly between 1997 and 1999.
Other elements of public debt also affected considerably during this period and led to
widespread concerns about its effect in near-and long-term. The weaknesses of financial
and corporate sectors due to several factors such as pre-existing flaws in financial
institutions' portfolios; unhedged foreign exchange borrowing which exposed domestic

entities to substantial losses from currency depreciation, over dependence on short-term
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external debt, risky investments against stock and property prices bubbles (Hawkins &
Turner, 2000). These factors led private capital inflows and rapid domestic credit
expansion, nevertheless mammoth imbedded government guarantees remained pervasive
causing existing rules regulation not robust enough to face challenges of a globalised

financial market.

Table 1.4: Thailand 5-year Average Public Debt, GDP Growth & GNI/Capita
S5-year Average Public Debt (%) GDP Growth (%) GNI/Capita (USD)

1985 - 5.6 756

1990 - 9.0 1,010
1995 - 8.8 1,912
2000 40.5 1.6 2,486
2005 52.8 5.5 2,128
2010 40.2 3.1 3,506
2015 41.5 3.7 5,373

Source: World Bank & Author’s calculation

Before the AFC, Thailand maintained relatively lower public debt level at about 15% and
in 1997 but surged to 40.5%, due to the crisis. The public debt level increased further to
reach its peak at 57.8% in 2000. Since then, Thailand managed to lower the public debt
level to 34.9% in 2008 but rose to 42.4% in 2009 following GFC which continues to
hover around 40% until 2015. Post AFC period, Thailand maintained its average growth
rate at about 5% but reduced to 3.5% after the GFC. Although Thailand lowered its debt
level substantially as result of numerous reforms as recommended by the IMF during
AFC. Nevertheless, the growth rate seems to slow down in tandem with reduction in
public debt. Therefore, this raises the doubt of maintaining lower public debt level as a

precondition to boost economic growth.
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Figure 1.10: Thailand - Public Debt and GDP Growth Trends
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1.1.5 Turkey

The founding Father of Turkey, Kamal Ataturk, after launching new constitution of the
country acknowledged that to be a sovereign state it needs to be economically
independent which only possible through well-functioning monetary system and
industrial zones. Nevertheless, Turkey was financially immature and did not successful
build a strong economy in early days (Takim & Ensar, 2010). In addition, it also became
difficult for the Turkey to do trading or business due to high cross border tariffs and non-
tariff barriers. Despite facing difficulties, Turkey put forth five-year economic
development plan focusing on reducing import dependency and starts self-produce on
agricultural products such as sugar, flour and cotton. As the economy become mature,
Turkish government succeeded in establishing State Economic Enterprises and boost
domestic demands through public infrastructure improvement. This also led foreign
financial inflow and trading expansion through great government stimulus measures
(Wagstaff, 1989). Coupled with tax reduction on agricultural sector, public investment
expansion, communication and connection development, economic growth in Turkey
started to flourish. In the 1980’s, Turkey abandoned import substitution strategies and
adopted export-oriented industrialisation as an effort to integrate with global economies.

Consequently, government intervention in markets replaced by the market mechanism.

Although Turkish economy grew reasonably well, but due to it political instability and
military coups, the economic development faced several hick-ups along the way. This
also caused currency depreciation, hyperinflation, wage inequality and huge fiscal
deficits. Turkish economy witnessed capital movement liberalisation and the Turkish Lira
made convertible in the 1990s (Yay, 2001). These significant fundamental changes

caused fiscal deficit widened in Turkey. The domestic demand increases significantly,



nonetheless import increased tremendously as well, fiscal deficit recorded at double-digit
and resulting in a chaotic situation. Between 1991 and 1994, hefty public borrowings
through the Central Bank helped the economy to grow, but also resulted in current account
deficits. In addition, interest rates skyrocketed attributed to heavy government’s
borrowing activities. In order to address these unfavourable conditions, the Turkish
government introduced stabilisation programs, however, this not robust enough to
cushion the impact. Due to widening budget and current account deficits, in 1994, the

Turkish Lira collapsed leading to economic crisis (Altug, Filiztekin & Pamuk, 2008).
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Figure 1.11: Turkey - Real GDP, Real GDP Growth and GNI per Capita Trends
Source: World Bank, 2021

Turkey witnessed four major economic crises between 1994 and 2009. Among the major
factors behind these crises were political instability, foreign affairs problems, populist
domestic economic policies and a major earthquake in industrial zones. These factors
made Turkey’s economy growth fluctuating along the way, for example in 1980 recorded

-2.4% due to military coup, then fell -4.7% (1994) and -5.8 (2001) caused by currency
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crisis as well as -4.8 (2009) by GFC. As Turkey faces massive fiscal deficits and high
public debt level, the policies implemented thus far seems longer sustainable as severely
affected by several economic crises. Thus, the country’s economy fell significantly and
recorded hyperinflation. The situation became spiral effect causing budget deficit grew
enormously with interest rate peaked at 106% and total outstanding debt amounting to

60% of GDP in 1999 (Egilmez & Kumcu, 2002).

Table 1.5: Turkey 5-year Average Public Debt, GDP Growth & GNI/Capita
S5-year Average Public Debt (%) GDP Growth (%) GNI/Capita (USD)

1985 - 3.5 1,600
1990 - 4.7 1,656
1995 34.8 3.6 2,732
2000 47.3 4.4 3,198
2005 59.0 4.6 4,142
2010 36.6 34 8,628
2015 27.7 7.3 11,837

Source: World Bank & Author’s calculation

In addition, the 2001 crisis caused by currency depreciation remained as a dark history in
Turkish economy. Due to change of ‘crawling peg® exchange rate system by the
government, the Lira depreciated about 40% against the US dollar and caused interbank
interest rate to surge tremendously (Yesilada, 2002). This has resulted economic
dysfunctions as well as social and political instability in Turkey. Because of numerous
crises, public debt level in Turkey rose significantly from 30.2% in 1980 to 72.7% in
2001. Nevertheless, following improvement in economic environment and

macroeconomic fundamentals, Turkey lowered public debt to 32.3% in 2008. The 2009

8 The currency adjusted periodically in minimal amounts at a fixed rate or in response to changes in selective macro indicators such
inflation differentials vis-a-vis major trading partners, differentials between expected inflation in major trading partners and so forth.
The crawl rate can be set to generate inflation-adjusted changes in the exchange rate or set at a preannounced fixed rate and/or below
the projected inflation differentials. Maintaining a crawling peg imposes constraints on monetary policy similar to a fixed peg system
(IMF, 2003).
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GFC had caused Turkish debt to increase slightly to 37.4%. Since then, public debt

continued to decline to reach 23% of GDP in 2015.
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Figure 1.12: Turkey - Public Debt and GDP Growth Trends
Source: World Bank, 2021

Turkey’s public debt mainly surged due to numerous economic crises which primarily
caused by the Lira depreciation. Additionally, Turkish government’s unsustainable
economic policies had caused heavy public borrowings, which also indirectly hike the
debt level. Turkey’s public debt and growth pattern indicate a mixed pattern where there
were times when the surge in public debt boost economic growth, however, at the same
time lower level did not necessarily support higher growth. This situation perhaps an

indication of a non-linear relationship between public debt and growth in Turkey.
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1.2 Problem Statement

Based on available data, upper-middle income Asian countries generally maintain low
public debt level below 55% of the GDP except for a number of countries. Nevertheless,
as Asian economies are highly exposed to external shocks due to economic structure, any
shock to economic growth will have harmful consequences on growth and therefore to
the public debt to GDP ratio. High public debt may possibly lead to sovereign debt
downgrades, which in turn will make government borrowings become more expensive
and reduce fiscal space. In addition, tight fiscal space also makes the government unable
to implement country cyclical measures during crisis periods. However, thus far, public
debt and crisis periods have not been analysed together. On the other hand, government
also needs to ensure that the public debt level remains sustainable for a number of reasons.
Manageable public debt level is ambiguous and subject to debate, nevertheless, based on
recent developments, a threshold may serve as a yardstick to set such a limit. Such
threshold estimation to provide guidance in Asia is still lacking. Since Asian economies
are exposed to high-level of externalities, the impact of breaching the debt threshold also

needs to be analysed together with other macroeconomic indicators.



1.3

Research Objectives

The main objective of this research is to analyse the determinants, threshold and impact

of public debt on upper middle-income countries in the Asian region between 1980 and

2015. In detail, there are three objectives of this research, as below:

1.4

Determine the factors that contribute to public debt and analyse if economic crisis

is one of the variables that influences public borrowings;

Estimate the public debt threshold for these Asian countries, including country-

specific estimation; and

Analyse the impact of breaching the public debt on macroeconomic variables.

Research Questions

. What are the determinants of public debt in upper-middle income Asian countries?

Is economic crisis a significant determinant?

. What is the public debt threshold for the upper-middle income Asian countries?

. What is the impact of breaching the public debt threshold on macroeconomic

variables?
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1.5 Significance of Research

As most of the debt related researches focused on samples of developed economies,
HIPCs, the US or Euro Zone, hence, this research focuses on upper-middle income
in the Asian region. This sample selection also recommended by Abd Rahman, Ismail
& Ridzuan (2019), stressing the lack of information on these economies and more
attention needed. Moreover, these countries have a moderate level public debt which is
below 50% of GDP. This is one of the contributions of this research as most of the
previous empirical researches are concentrated on countries that have high public debt.
Results from theoretical and empirical researches indicate public debt is interlinked with
numerous macroeconomic variables. Nevertheless, literatures on debt determinants did
not consider economic shocks such as crisis or recession in the estimation. As most of the
economies embark on stimulus packages to revive the economy during recession, it is
imperative to include economic shocks as a variable that could influence public debt. In
addition, this research also attempts to estimate public debt threshold for the sample
which is unavailable in the past literatures. Besides, most literatures merely focused on
estimating threshold level alone. As such, this study provides the source of drag or boost

on growth when the debt level increases above the threshold levels.
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1.6 Research Structure

Chapter 1 is the overall introduction of the research. It briefly explains the overall public
debt and growth position. It also identifies the problem statement and develops the
research questions as well research objectives. Chapter 2 covers the literature review and
identifies the gaps. Related theories on the theoretical framework and methodology are
presented in Chapter 3. There are three parts of the analysis. The first analysis on
determinants of debt which is discussed in Chapter 4. The second analysis on threshold
estimation is elaborated in Chapter 5, while the impacts of breaching the threshold on
macroeconomic variables are explained in Chapter 6. Finally, Chapter 7 is the overall
conclusion of the thesis, which also includes policy recommendations, limitations and

scope for future research.
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CHAPTER TWO

Literature Review

2.0 Introduction

Public debt or public borrowings, is a critical instrument for a government to fund the
development of a nation. Debt is used for expenditures that will eventually generate
productivity and stimulate the economy. However, when a country has high levels of debt,
the government has no incentive to introduce new development policies as the debt
repayment outweighs the return. Against this background, there has been substantial
attention given to analyse the impact of public debt on economic growth. In this regard,
the goal of this chapter is to review the empirical literatures on the relationship between
public debt and growth to provide insights in identifying the gaps related to analysis on
public debt. The chapter has four parts, namely literatures on public debt theory (2.1);
literatures on public determinants (2.2); literatures on threshold (2.3); and literatures on

impact of public debt (2.4).
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2.1

Literatures of Public Debt Theory

2.1.1 Overview on Debt-Related Theories

Public Debt Theories

Keynesian
(Below full employment)

If economy is 'under production
condition', increase in public debt is
expected to make current and future
economic growth to be better.

Countercyclical public debt policy
is an optimal response on business
cycle. Timely implementation of
budget deficit expected to benefit
all.

Classical

(Full employment)

Neoclassical (Non-Ricardian)

Deficit make households richer in
short-run, leading to higher national

output.
Government  borrowing  causes
private sector to compete for

available resources, causing higher
interest rate, thus changes output
pattern (lower private investment),
hence decelarates long term growth.

Current deficit implies possible
higher tax rate in future and cause
burden on future generation.

Ricardian

Current deficit means higher tax
rate in future which is equal to
present debt value.

Under rational expectation,
economic agents will save more
expecting higher tax burden in
future.

Deficit is expected not to change
households' perception on current
wealth, therefore, national output
will remain constant.
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Keynes establishes the theory in 1930s during Great Depression arguing that the economy
is neither self-adjusting nor remains at full employment (Cameron & Larry, 2003). In
other words, the economy perform either below or above its potential growth. During the
Great Depression, unemployment rise steeply because of many businesses failed and the
economy was operating below its potential (Mishkin, 2004). Keynesians believe the
economy is unstable because aggregate demand instability, stemming from sluggish
private investment affecting overall output and employment level (Phelps, 1990).
Therefore, Keynes believed during bad times or crisis periods, fiscal and monetary
policies required to revive the economy in the short-run (Goodwin, 2008). By applying
appropriate fiscal policies, Keynesians believe it will offset undesirable changes in

aggregate demand that causing economic downturn.

According to Keynesian, expansionary fiscal policy will cause higher debt level but at the
same time stimulates economic growth, particularly through the mechanism of
expenditure multiplier. However, this positive outcome is most likely in the short-run.
This Keynesian theory dominated the industrial post-war, arguing that government
spending stabilises or cushions economic downturn. In the course of recovery from a
recession, in particular, private demand is poor, therefore, government expenditure is
expected to reduce the negative impact and boost aggregate demand, thus, sustaining full

employment.

Nevertheless, there are much debates on Keynesian’s ideas as governments continued
borrowing to invest beyond or outside of crises or recession periods. Keynesian’s idea

often quoted in justifying fiscal policy to sustain a high public or semi-public investment.
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Public investment is believed to encourage consumption through an increase in overall
national output, hence, rising the income level. Upsurge in consumption will lead to
higher national income. Keynes argue that greater savings from the society could be
utilised to finance public investment. A permanent increase in public investment would
compensate fluctuations in private investment, thus, will maintain the economy in a
“quasi-boom” state. According to Keynes, the government is expected to take a greater
role in investment as the need for such act became a necessity. His idea of “socialising
investment” could be enhanced through support from state or government-backed
financial institutions, which will help to kick-start public projects. However, Keynesian
did not consider private sector as possible investors in such move as it is a doubt that
private investors willing to pool their money with the government to take on public

infrastructure projects (Yueh, 2019).

On such set up, the criticisms on Keynes’s argument is that these policies would cause
continues budget deficits. This is the reason for governments in the past been unwilling
to take on borrow to invest. Government’s fear of borrowing on bond issuance will make
way for investors to demand for higher coupon rate to lend money. This in return will
increase the borrowing costs for government and in the long term could jeopardise
economic growth prospects. The outcome on Keynes’s theory in current situation is far
from settled. In such set up, other school of taught argues that his counter-cyclical policies
are likely to fail since their effects is much anticipated, either immediately or later.
Among the critiques is Barro (1979), who argues that expected future tax hike to repay
government borrowing will be incorporated by investors when deciding on interest rates
for holding government bonds. Hence, this exercise will cause interest rates to increase

in the future, thus, making government borrowing more costly and budget deficit pricier.
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Critiques of Keynesians traced all the way back to 19th-century by Ricardo. Under
Ricardian equivalence (1772-1823), rational people will expect that government
borrowings will have to be repaid in the future and therefore predict higher taxes, thus,
public is anticipated to save more and do not increase current consumption, therefore
will not boost economic growth. Nevertheless, the apparent need to boost investment and
economic growth during downturn has shifted the public debate closer on what Keynes
advocated even during normal period. There is also a growing need to separate capital
from operational spending in government accounting system. This is to ensure that
government investment does not count the same as daily public spending. Given the
argument over low investment, low borrowing costs and concerns over growth, Keynes’s
views on public investment could have a greater impact on the structure of an economy

than the arguments about government deficit spending.

Theory of optimal government debt was built upon the Ricardian equivalence proposition
(Barro 1974). This proposition argues that government debt or government borrowing is
irrelevant and has no impact on boosting real economic activity because private sector
can undo government’s decision. For example, if the government decided to reduce tax
rate and widens budget deficit today, the private sector anticipates a higher tax rate in the
future as government has an obligation to repay the debt. Therefore, the private sector
makes use of the current lower tax rate and save through purchasing of government bonds
to cover higher future tax burden. Hence, Ricardian argues that government’s decision to

borrow has no effect on consumption, labour and capital investment choices.
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Ricardian equivalence entails three strong conditions that practically not possible. First,
it assumes that increasing tax revenue requires no deadweight loss, which means the
revenue raising does not directly distort consumption, labour or capital investment
decisions by economic agents. Second, households and firms assumed to be financially
unrestrained, able to borrow and lend freely with same terms and conditions as the
government. Finally, households and firms fully aware about the future taxes. Since it is
practically impossible to hold these conditions, therefore, Ricardian believe government

borrowings does not support growth (Seater, 1993).

The tax-smoothing is the most commonly used theory of optimal government debt. If
lump sum taxes ruled out, in which, raising tax collection distorts economic decisions
while borrowing through government bonds does not, then public debt allows the
government to smoothen out the deadweight loss from higher tax revenue (Bhandari,
Evans, Golosov & Sargent, 2017). However, the rationality of such argument plays out
inversely if the fiscal needs are unanticipated versus anticipated. The tax-smoothing
argument suggests that a government facing economic downturn or shock, temporary
public spending should respond optimally through government borrowing. The reason
being, financing these borrowing through immediate revenue raising by increasing tax
rate would be more costly and harmful on the economy in short-term. As such, it would
be better to issue debt to spread the borrowing cost to future, when fiscal needs are much
lower. Tax smoothing has important policy implications, since it is possible to expect that
tax adjustments or excess burdens of tax rise more than proportionally with tax rates,
government can reduce the distortions by maintaining tax rates relatively smooth or

minimal changes rather than increase or reduce it from one period to another.
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Table 2.1: Keynesian and Classical Theory Comparison

Features Keynesian Classical
Duration Short-run Long-run
Wages and Prices Rigid Flexible
Employment Unemployment/ Full employment
Under employ
Output Demand side (Demand Supply side (Say’s Law —
creates supply) Supply creates demand)
Government Government’s intervention ~ No government intervention
intervention necessary to stabilise
economy during crisis
Policy Fiscal and monetary Based on market

Demand curve

Supply curve

policies as stabilisation tool

Downward sloping straight
line

Upward sloping

mechanism

Downward sloping

Vertical

Source: Chaudhry, Faridi & Gul (2014) & Author’s compilation
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2.2 Literature on Public Debt Determinants

There are three aspects or gaps of which this research attempts to provide explanations.
Firstly, the factors influencing or affecting debt level in a country. Many researches are
available in this aspect highlighting factors contributing to public debt level in a country.
Among others, gross domestic product (GDP), capital stock, national saving,
employment, total trade, government consumption, real interest rate, real exchange rate
and inflation. However, there is a gap where impact of crisis period as one of the factors
affecting public debt level is analysed thus far. Secondly, numerous researches estimated
public debt threshold level currently, nevertheless, these threshold estimations mainly
focuses on high debt or advanced economies. Such estimation for upper-middle income
Asian economies is unavailable, creating a gap in the literature. Thirdly, threshold
estimations in the literature did not provide source of drag on economy beyond the
estimated threshold level and there is a gap in this regard. Analysing the literatures
indicates public debt is more often have two way causalities in which debt can affect
macroeconomic variables and vice versa. Compilation of previous studies analysed in

literature review attached in Appendix 1.
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2.2.1 One-way Causality

According to Bildirici & Ersin (2007), the inflationary process fed on snowballing
domestic debt costs in Brazil, Mexico, Turkey, Japan, Belgium, Canada, Greece, Portugal
and Spain. Thus, this led to an increase in public debt level among countries with high
inflation. Additionally, these countries had to borrow at a higher interest rate with lower
maturity period. The VECM outcome illustrate those countries with relatively low
inflation but high domestic debt is able to borrow with low costs, emphasising the

influence of inflation on public debt.

Analysis by Sinha et al (2011) on 19 high-income and 12 middle-income countries
revealed that GDP growth rate is the most important determinant of public debt.
Additionally, government expenditure, education expenditure and current account
balance also affect the debt level in these countries. Foreign direct investment (FDI) and
inflation rate only significant for middle-income countries while in high-income it does
not have any impact on public debt. Education expenditure has stronger influence on debt,
particularly in high-income countries while insignificant in middle-income countries. The
outcome of the panel regression indicated that population do not influence the debt level

in both high-and middle-income countries.

Bittencourt (2012) found that economic growth has the ability of reducing public debt
within the region of nine Latin American countries. The results also highlighted
significant role of higher economic growth in keeping debt at manageable limit. However,

the findings from principal component and dynamic panel data estimation showed that
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other independent variables (trade openness, money supply, inflation, population and

Gini coefficient) did not provide a clear-cut relationship on debt.

Calderon & Fuentes (2013) found a negative and robust effect of public debt and growth
exist, however, structural factors such as strong institutions, high quality domestic
policies and outward-oriented policies fairly ease the impact in countries in regions of
Latin America, Caribbean, South America and Central America. The outcome from
regression analysis also suggest financial market development and GDP per capita could

either ameliorate or aggravate the negative effect of public debt and growth.

Sufficient evidences available to conclude a negative relationship between public debt
and growth across countries among 118 developing, emerging and advanced economies,
based on outcome of ECM and CMG modelling by Eberhardt & Presbitero (2015).
Evidence available to conclude co-integrating relationships between public debt, income,
capital and Total Factor Productivity (TFP), which is able to reduce the level of public
debt. Granger causality and generalised method of moments (GMM) analysis by
Vighneswara (2015) on GDP, FDI, government expenditure, inflation and population
found to have negative impact on public debt. Conversely, the estimation results from
252 countries shows capital formation, consumption expenditure and trade openness have
positive influence on debt. As increase in non-performing loans, military expenditures

and imports cause public debt to surge accordingly.
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GDP growth and bank liquid reserves has the ability to reduce public debt level in 12
Europeans countries based on evidence from corrected standard errors model according
argues Gargouri & Ksantini (2016).The government is able to eliminate unemployment
by employing debt-financed fiscal stimulus, nevertheless, this leads to public debt level
to increase. On the other hand, inflation and investment is able to reduce public debt in
Tunisia as indicated the ordinary least squares (OLS) analysis by Belguith & Omrane
(2017). Another research by Bittencourt (2018) on a sample of nine South American
countries indicated that young democracies are associated with larger government debt.
The reason behind high public debt in these countries mainly due to rundown or non-
existent of public infrastructure, high inequality as well as mixed political ideological

stances causing high public borrowing cost become expensive.

The fixed-effect estimator and two-stage least squares (2SLS) analysis shows there is no
evidence to conclude that countries with relatively matured democracies, the government
debt able to lower reduce public level either. Public debt increases in 51 African countries
due to high foreign borrowing, fiscal deficit, trade openness, military expenditure, interest
rate, exchange rates, debt-service, domestic credit. Government instability, political
regime and socio-economic crises are among the main and robust influences of public

debt in these countries according to Nagou, Bayale & Kouassi (2021).
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2.2.2 Two-way Causality

The effects of public external debts on gross national product (GNP) are small and of an
opposite sign in 18 Latin American, 10 Asia-Pacific and 8 Sub-Saharan African countries
(Levy & Chowdhury, 1993). The 3SLS findings support those external debts in
developing countries are not a primary cause of economic slowdown. An increase in the
GNP raises public external debts substantially, nonetheless, investment and capital
expands as well. The expansion in investment and capital boost economic growth which

helps to lower public debt level.

Continued debt accumulation is expected to cause long-term interest rates hike in the
United States (US), Germany and Italy stated (Paesani et al., 2006). Results of
multivariate econometric model analysis found crowding out effect, particularly in
Germany due to massive fiscal expansion exercised by the government. Hence, this
reduces private investment and drag growth rate. As a result, public debt level increase
due to slower growth. Kwon, Lavern & Wayne (2006) noted that an increase in public
debt expected to cause inflationary pressure in highly indebted countries based on sample
of 71 advanced and developing economies. The panel VAR estimation revealed that
inflationary impact is strong, particularly in developing countries and less effect in major
advanced economies. The results also suggest the risk of a debt-inflation trap is significant
for highly indebted countries. High public debt pushes up inflation thus interest rate, in
return causing debt level to increase further. The findings also emphasise on the

importance of institutional and structural factors for fiscal policy and inflation stability.
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The interest rate goes up substantially without a consistency between fiscal and monetary
policies, especially when inflation target becoming real treats on external debt. Large
private sector dissaving coupled with substantial widening of current account deficit
could trigger exchange rate depreciation in Turkey as highlighted by Budina &
Wijnbergen (2007) based assessment of stochastic simulations. These conditions could
lead to foreign capital flight stemming from loss in investors’ confidence, thus, currency

depreciates further increase the burden on external debt, threatening fiscal sustainability.

An inverse relationship between public debt and growth was found in both advanced and
emerging economies by Kumar & Woo (2010). High debt has an adverse effect on growth
due to slowdown in productivity and falling investment as well as sluggish capital stock,
based on Pooled OLS, BE and FE estimators. In addition, high debt increases long-term
interest rates, future distortionary taxation and inflation, as well as causes greater
macroeconomic uncertainty and volatility. Hence, these issues are likely to be

exacerbated, with further adverse consequences of public debt level.

In the United Kingdom (UK), the US, Germany and Italy, government borrowings have
a small positive impact on GDP but mixed effect on housing and stock prices causing
overall price level to surge, hence, increasing government borrowing cost. Applying B-
SVAR estimation, Afonso & Sousa (2011) argue that government’s borrowing leads to

‘crowding-out’ effect in these countries as the overall price level and interest rate rises.
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Pirtea et al (2013) revealed that debt-to-GDP ratio increasing more than real GDP growth
rate since the global financial crisis in Romania. Real interest rate is the significant
determinant behind the snowballing public debt level in the country. The OLS estimation
also denoted that effectiveness of monetary policy as an automatic stabiliser has little
success in addressing cyclical unemployment since the crisis that affects the interest rate
and public borrowing cost. The research also highlighted that it is critical to sustain
growth that helps in ease interest rate to manage public debt level. In the case of Greece,
a significant negative correlation exists between government debt and gross national
income (GNI) as well as FDI. On the contrary, a positive relationship was found between
government debt with national expenditure and inflation as indicated by the VECM
analysis. Mah & Petersen (2013) argues that as the government expenditure expands,

inflation surge further and escalates public debt level.

The results from Method of Moments estimation specify that GDP and real interest rates
are strongly associated with inflation, therefore co-movements in these variables can
cause a significant reduction in the debt level in the US. Hilscher, Raviv & Reis (2014)
further explain that inflation by itself is unlikely to lower fiscal burden significantly.
Nevertheless, changes in GDP and real interest rate has the ability to reduce public debt

although this will lead to inflationary process.

The European sovereign debt crisis attested public debt issues could affect negatively on
economic growth due to higher interest rates, fear of unsustainable public debt and tight
fiscal consolidation actions (Bilan & Ihnatov, 2015). The outcome of quadratic model

estimation emphasise that developed countries need to pay attention on high public debts
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as it always have two-sided story. Although public indebtedness is expected to promote
economic growth, mainly when public debt is used for financing public investment
expenditure, the debt level is very high and it can negatively affect economic growth.
Public external debt has significant negative impact on growth in South Asia, East Asia
and Middle East based on results from panel regression. Mahwish, Pirzada, Shazia &
Muhammad (2015) explain that public external debt is deemed as an obligation and
ultimate burden on economy, the level always considered on imposing conditions such as
interest rate, maturity period or debt service charges, thus, increases liability for the
government. The panel regression reveals external debt might support economic growth

but costly external debt servicing may drag the growth and leading to higher debt level.

Real interest rate, budget deficit and trade openness are found to increase public debt
based on VECM estimation in OECD countries (Battaglini & Coate, 2015). Lack of
domestic resources for debt financing also cause an increase in external borrowing. These
factors led to a decline in investment, high unemployment and rise in the inflation rate,
slowing down economy growth and surge public debt level further. Panel VAR and
Granger causality estimation by Ogawa, Sterken & Tokutsu (2016) on 31 European
Union (EU) and Organisation for Economic Co-operation and Development (OECD)
countries pointed out that economic growth of countries with high-debt have direct
negative impact due to rise in the long-term real interest rate, which in turn, shrinks
interest-sensitive demand and leads to a further increase in the public debt. Furthermore,
rapid build-up in public debt might start to affect economic growth adversely if the
financial market perceives the public debt level is ‘unsustainable’. Hence, the long-term
real interest rate responds more sensitively depending on the rate of public debt hike.

These factors negatively affect growth rate and public debt tend to surge.
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The long-run impact of exchange rate depreciation on external debt is significant and
positive, indicating that the public debt level will rise (Pali¢, Bani¢ & Mati¢, 2018). There
is a possible negative effect of depreciation on economy stemming from increasing
external debt, consequently reducing the wealth of all sectors holding foreign debt in
Croatia. Additionally, the Johansen co-integration analysis indicates that exchange rate
depreciation is not recommended as the instrument for increasing export competitiveness
due to high external debt. Therefore, currency depreciation in Croatia makes the external

debt swells further and export to decrease, hence, causing the overall public debt to surge.

A significant long-run relationship between public debt and government expenditure, real
GDP, inflation, real interest rates exist in South African economy. Applying an ARDL
model, Mothibi & Mncayi (2019) noted that government expenditure is the key driver of
public debt and surge in the level has a harmful impact on economic growth as well as
inflation. Slower growth and higher inflation in return cause public debt level in South
Africa to swell more. The researcher underscores the importance of productive, moderate
interest rates and reducing non-productive expenditure to improve public debt level.
Hashem & Fahmy (2019) indicated that in Egypt public debt and macroeconomic
variables such as government expenditures, exchange rates and interest rates are
positively correlated while inflation and government revenues having negative
correlation. The SVAR estimation specifies an increase in economic growth and is
expected to cause a higher level of inflation. Nevertheless, this erodes real value of debt,
hence reduces debt to GDP ratio. An increase in government revenues as economy expand

shrinks debt level as well.
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Evidence from literatures illustrate that public debt in a country is influenced by many
factors. Among the prominent factors are GDP growth, investment, inflation, national
saving, capital stock and government expenditure. It is very clear that these factors are
interlinked with one to another and mostly have two-way causality. Therefore, any
changes in one of these determinants could impact both public debt and growth directly

or indirectly.
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2.3 Literatures on Threshold

Many governments around the world set threshold levels or self-imposed debt ceiling
level. This is done as way to observe fiscal discipline and to keep the debt level from
mounting without limit. Among the countries that impose such limits are Malaysia
(Federal government debt - 60% of the GDP), Thailand (Public debt - 60% of the GDP),
the US (USD 27 trillion — suspended until after the 2020 presidential election), European
Union (60% of the GDP) and Indonesia (budget deficit below 3% annually).
Nevertheless, such public debt limit and the impact on economic growth is much debated
as government tends to breach and revises the threshold upwards (Aslam and Jaafar,
2020). On the other hand, it is unclear if governments conduct sufficient and proper
empirical analysis before imposing such debt ceilings. This is a significant aspect to
consider because empirical literature on growth and debt lay strong evidence to indicate
the existence of negative correlation between high public debt and economic growth. On
that account, it is crucial to ensure that the imposed debt ceiling is not too high or too low

which could possibly hinder potential growth of the country.

Currently, there are many empirical literatures estimating, many different thresholds,
differentiated by economic development level and geographical categorisation. Threshold
level between 15%~30% is obtained by Cordella et al. (2005) for countries with good
policies and institutions among developing countries as well as heavily indebted poor
countries (HIPCs). The level reduces further to 0%~20% for estimation without HIPCs.
Cordella’s research utilised OLS regression and system of GMM methods. By utilising
panel regression method, research on 20 advanced economies by Baglan and Yoldas

(2013) found that the threshold level is at 20%. On the other hand, Clements et al. (2003),
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discovered threshold level between 20%~25% for a sample of 55 low-income countries

using GMM estimation.

A study by Egert (2015) tested sample from Reinhart and Rogoff’s (2010) dataset and
found the threshold level in the range of 20%~60% through threshold regression. Nasa
(2009) used two different estimators, namely quadratic modelling (24%~46%) and
threshold regression (45%) obtained two different threshold levels. These estimators
were applied on 56 low and medium income heavily indebted countries. Meanwhile,
research by Lee et al. (2017) examined Reinhart and Rogoff’s dataset as well and obtained
threshold level at 30% using median regression modelling. An examination on South
African economy by Baaziz et al. (2015) used smooth transition regression obtained

threshold level at 31%.

Research by Pattillo et al. (2002) employed a dynamic panel data modelling to analyse
93 developing countries and found threshold level between 35%~40%. Government
domestic debt threshold level for Malaysia was estimated at 37% by (Kueh, Liew &
Yong, 2017). The researchers employed threshold regression to analyse the Malaysian
case for 1980-2015 period. An analysis on 15 developing countries by Nhu et al. (2016)
found a threshold level at 39% through GMM estimation method. The threshold level
changes for spilt samples, 30%~60% for developing countries and 80% for the advanced
economies. In the EU, an analysis using Autoregressive Distributed Lag (ARDL)
approach by Gomez-Puig and Sosvilla-Rivero (2017) noted existence of threshold level

at 40% for central countries and 50% in peripheral countries.
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Mencinger et al. (2015) analysed 31 OECD member states and five non-OECD EU
member countries utilising GMM estimation. The study found a threshold level of around
45% for emerging economies and 90%~94% for developed economies. Mupunga and
Roux (2015) used a combination of bivariate quadratic equation and threshold regression
obtained threshold level 45%~50% for Zimbabwe. Similarly, Munir et al. (2016)
investigated optimal level of external debt and economic growth in Malaysia over the
period 1970-2013 using the co-integration test. The threshold level found for public debt
ranged from 50%~60%. Craigwell et al. (2012) studied the Caribbean economy using
the threshold least square regression model and found threshold level to be between

55%~56%.

Using the vector auto-regression (VAR) method, Andrés et al. (2017) found the threshold
level for Spain to be at 60% for the period of 1970-2007. Another study on developing
and advanced countries by Chudik et al. (2015) using ARDL found threshold level to be
between 60%~80%. By utilising the panel unit root, panel co-integration and panel
Granger causality test techniques, Chang & Chiang (2009) analysed 15 OECD countries
and obtained a threshold level of 66%. Similarly, Elmeskov & Sutherland (2012) noted
a threshold at 66% for a narrow sample of OECD countries. Ahlborn and Schweickert
(2015) used the dataset of 111 OECD and developing countries divided into clusters
(Liberal, Continental and Nordic), with results showing the threshold level differing
across the clusters 60% for Nordic countries and 75% Continental countries. However,

for Liberal countries, such a threshold level does not exist.
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Research on the Nigerian economy by Omotosho et al. (2016) found threshold level at
73% by employing two-stage least squares the generalized least squares (GLS) and
(2SLS) methods. A threshold level of 77% for public debt for both advanced and
emerging countries obtained by Hansen (1996, 2000) and Caner et al. (2010) using the
threshold regression method. The researchers found much lower threshold of 64% when

the estimations were conducted for developing economies separately.

A study on a sample of 18 OECD countries by Cecchetti (2011) through panel data
regressions with fixed effects showed a debt threshold of 85%. Using histograms
summarising evidence from 44 developed and developing economies, Reinhart and
Rogoff (2010) obtained a threshold level of 90%. This relationship becomes
predominantly robust when government debt level approaches 100% (Kumar & Woo,
2010). The study employed various methods such as pooled OLS, robust regression,
between estimators, fixed effects panel regression and system GMM dynamic panel
regression. Research on the euro area by Baum et al. (2013) found a threshold level at
95% through dynamic threshold panel method. Likewise, Bilan and Ihnatov (2015)

obtained a threshold level of 94% for 33 European countries using generalized model.

In the case of Greece, Pengkas (2018) estimated the threshold level for the country at
109.4%. Pengkas applied threshold regression on the Greek economy covering the period
0f 1970 to 2016. Minea and Parent (2012) used data set from Reinhart and Rogoftf (2010)
and employed panel smooth threshold regression estimated threshold at 115%.

Meanwhile, research by Lechtenberg (2017) found threshold level for individual
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countries such as Italy (47%), the US (63%), France (80%), Greece (103%) and the UK

(156%). The research applied threshold regression for estimation purpose.

Evidently, public debt threshold level can differ depending on sample selection and
estimation methods. Additionally, most of these researches used samples of
developed/advanced economies in the estimation process. Such estimation for Asian
countries is limited. Therefore, this research intends to conduct both pooled and country
specific estimation on selected countries to identify any difference in threshold level in

Asia.
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24 Literatures on Impact of Public Debt

Numerous economic and financial crises in the past have been among the main reasons
behind steadily increasing debt levels in both developed and developing countries. The
impact of snowballing public debt level on economic growth have been debated and
researched by many scholars. Analysis impact of public debt on economy always attracts
the attention of many researchers due to its complexity and interlinkages. Public debt
management is seen as a tough job for policymakers and often subject to criticism (IMF,
2001). To reduce impediments on economic development, public debt management needs
to be done properly so that it earmarked for productive projects that will contribute to
economic growth and development. Many countries focusing on achieving higher growth
and use this as a strategy to reduce or contain the debt ratio from increasing further
(Manzer, 2020). Such move by governments agreed by scholars that sustainable fiscal
policy is achievable through higher economic growth. The reason being higher economic
growth will bring sufficient revenue to service government borrowings. Besides,
governments also adopt strict fiscal rules or austerity plans as suggested by many
international financial institutions such as the World Bank and International Monetary

Fund (IMF).

It always remains a debate among the researchers that too much debt may dampen
economic growth (Maghyereh & Omet, 2003; Berensmann, 2004; Pattillo et al., 2011).
The arguments mainly surround the debt overhang hypothesis whereby it postulates
excessive debt and discourages investment, hence precluding economic growth by higher

tax burden to service the borrowings (Krugman, 1988). Public borrowing is seen as a
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crucial policy instrument for governments to cushion economic fall during crisis periods,
but the risk stemming from high debt and continued deficit in both industrial and
emerging economies important to be aware of (Huang and Xie, 2008). Public debt is
expected to increase investment, particularly for public infrastructure projects, which in
turn boosts the aggregate supply indirectly. On the contrary, the crowding-out effect of
public borrowing often put forward in many researches. It is argued that government
borrowing increases interests in the credit market, forcing private sector out and therefore
negatively influencing future investments (Karazijiene, 2015; Coupet & McWilliams,
2017). This phenomenon explains the crowding-out effect, suggesting that government’s
borrowing causes crowding-out of private investment and leads to a fall in private

investment and capital formation (Lwanga & Mawejje, 2014).

Debate on public debt is mostly centred on long-term interest rates and the impact on
macroeconomic variables (Laubach, 2009). Higher interest payment on the borrowings
might adversely affect growth as government spends bulk of the revenue on debt servicing
as well as possible higher future tax (Rangarajan & Srivastava, 2005). The impact of
public debt often discussed together with inflation whereby increasing debt is strongly
associated with high inflation which tend to devalue the currency (Kwon et al., 2006).
However, high inflation rate could turn positive in nature, especially for domestic public
borrowing, where inflation reduces the public debt burden (Sawchuk, 2020). The impact
of public debt on exchange rate is prevalent, especially for countries with high-level
external debt. Servicing external debt requires demand for foreign currency, which tends
to affect the exchange rate of the country. On the contrary, an increase in public debt
causes a trade deficit, causing a real depreciation and therefore, increase in consumption

(Monacelli & Perotti, 2010; Ravn et al., 2012). Nonetheless, the most imperative benefits
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of public debt, particularly external borrowing, are access to a larger investor base, less
crowding-out of domestic financial markets, lower yields on foreign exchange issuance,
longer maturity periods as well as the possibility of official foreign exchange reserves

surge (Baksay et al., 2012).

Although in long-run many researches concludes negative impact of public debt,
nevertheless, in short-run debt, expansionary fiscal policy potentially is able to increase
aggregate demand and output, income as well as employment, particularly when the
economy is in the liquidity trap® (Ewaida, 2017). The argument is that in the short-run,
growth is demand-driven and fiscal policy is efficient in stimulating economic growth. In
such case, moderate public debt coupled with enhancement in monetary policy,
strengthened institutions, improved private savings, deepened financial intermediation as
well as smoothed distortionary taxation have a positive impact on overall economy
(Gomez-Puig and Sosvilla-Rivero, 2018). Additionally, effective use of public debt can
expand economic growth and achieve macroeconomic goals. Development projects
financed through public debt helps a country to build its productive capacity and improve

economic conditions (Cohen, 1993).

9 A situation where expansionary monetary policy (increase in money supply) does not reduce the interest rate and income, hence,
ineffective to stimulate growth during economic slowdown.
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2.5 Conclusion

Various literatures provide deeper understanding on public debt and macroeconomic
relationship. Macroeconomic variable such as GDP, capital stock and saving are found to
be negatively correlated with public debt. On the contrary, employment and government
consumption tend to increase in tandem with rise in public debt. On the other hand, total
trade, inflation and real exchange rate are expected to have both positive and negative
relationship depending on the circumstances. One aspect lacking in literatures is the
inclusion of crisis periods in influencing the public debt level. Thus, this research aims at
addressing this gap. Literatures also indicate sufficient evidence to conclude a nonlinear
relationship between public debt and growth, in which with the public debt exceeding
certain level of threshold could drag down the economic growth. Nevertheless, such
estimation involving Asian countries is still limited. Besides, these threshold estimations
did not elaborate the impact on other macroeconomic variables. Therefore, this research
will estimate the threshold level for upper-middle income Asian countries and the impact

of exceeding the threshold level on other macroeconomic variables.
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CHAPTER THREE

Theoretical Framework & Methodology

3.1 The Keynesian and New-Keynesian Theory

3.1.1 Keynesian Theory

The Keynesian theory modifies the open or lose assumptions of the classical theory.
Among the key feature of Keynesian is specifically emphasise on the government
response during economic downturn in which is essential and crucial to keep the economy
in equilibrium. Such intervention by government through public borrowing known as
supplement actions to allow the market correct the failures. Keynes argues public
borrowing should not be blamed for its detrimental effects because such borrowing

smoothens economic function.

Depending on the size of borrowing which contributes to government debts, it cannot be
liable that government borrowings negatively affecting national wealth in total.
Nevertheless, government’s involvement in value adding activities such as public
infrastructures that promotes economic growth and development. Besides, government
also has a moral obligation in the economy, which need to maintain stability and
equilibrium, as such, this makes government borrowing more meaningful as the funds

being utilised to correct the economic imbalances and boost the growth.
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Keynesian also argues that every single dollar the government borrows and not withdrawn
to other usages is considered on an idle mode. As such, the interest rate will not surge up
as oppose to Ricardian equivalence'® (Krugman, 2011). Consequently, Keynesian theory
emphasise the importance of public borrowing, which is crucial in formulating demand-
side fiscal policies during economic downturn to ensure growth stability (Hansen, 1959;

Hicks, 1937).

The Keynesian theory tested during 1929-1933 global economic crises. During the crisis,
demand-side fiscal policies introduced in which public borrowing used for the funding
and these policies helps to reduce unemployment as well as accelerates the economic
growth. In particular, these policies aimed at expansionary public spending and included
tax reduction as well as tax exemptions. As a result, the overall demand and production
were stimulated, increasing employment and economy rebounded. This seen as the
success of Keynesian theory and holds the claim that government borrowing could be

used as tool to manoeuvre the economy in the 1960s (Spantig, 2013).

Hence, the government runs a budget deficit when the revenue collection is insufficient
it will exercise borrowing which this later translate as debts. Nevertheless, in such
exercise, inflationary pressure is unavoidable, yet this public borrowing which mainly
from unused saving or revenue from certain social sectors, will allow government to bring
fund into economic flow and create demand (IMF, 2014). In this notation, Keynesians

argue that public debt in crucial, especially during economic downturn and the borrowing

10 Ricardian equivalence says that government spending financed through current taxes or future taxes will have equivalent effects on
the overall economy. This means that attempts to stimulate an economy by increasing debt-financed government spending is
ineffective because investors and consumers understand that eventually future taxes will be raised to pay the debt. The theory argues
that people will save based on their expectation of increased future taxes in order to pay off the debt, and that this will offset the
increase in aggregate demand from the increased government spending (Abel, 1991).
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can used as instrument to strike a balance employment and price stability thus maintain

equilibrium in the economy (IMF, 2014).

Keynesian economists pointed out that a surge in public debt, which induced by fiscal
policy, will increase the level of national income. Keynesian economists often argue that
private sector decisions sometimes cause inefficient macroeconomic outcomes, which
require active policy responses by the government, in particular, monetary policy actions
by the central bank and fiscal policy actions, in order to stabilise output over the business

cycle.

Even though Keynesian attributes public debt to positive aspect of it, the use of such
borrowing is strictly limited. Keynes only promotes budget deficits during recession
or stagnation in the economy, such practice should not become permanent. Along
this line, Beveridge (1942) further enhanced Keynesian’s theory by admitting
government borrowing should be only during economic crisis or downturn and therefore
fund expansionary public spending. Once economy started to register a positive
growth or rebound from downturn, government budget should no longer be in
deficit or borrowings should not be continued to maintain economic equilibrium
(Filip, 2010). At this point public borrowing by the government must end when the

economy reaches full employment (Duverger, 1975).
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In a typical closed economy, the Aggregate Demand (AD) comprises of consumption (C),
investments (/) and government expenditures (G). In addition, the government collect
taxes (7); therefore, the basic identity formed as in Equation 2.1, assuming the

equilibrium is equivalent to the actual output Y:

Y=C(Y-T)+I1+G (Eq. 3.1)

Hence, from Equation 3.1, the effect of an increase in government spending is different
from the mechanisms as described above. The preliminary expected outcome of an
increase in G is the exact same amount increase in Y. Nevertheless, an increase in Y
generates C in the economy. The increase in C leads to an increase in income, in turn,
leading to a rise in consumption. This circle repeats infinitely, which means the multiplier
effect of government spending can be measure (Mankiw, 2015). Therefore,

mathematically, the multiplier calculated by adding all the effects that repeated to infinity.

1 /1 mpe) (Eq.3.2)

Equation 3.2 is the multiplier for government expenditures. The term mpc is the marginal
propensity to consume or the slope of C curve. The C in the expression that explains Y.

As such, if G increases with 1, the impact is calculated as in Equation 3.3:

aY/aG =1+ mPC/(l — mpe) (Eq. 3.3)
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Hence, equation 3.3 reflection of what been explained before. There are two parts in the
equations. The first part shows the early impact of an increase in G, namely 1. The second
part illustrates the infinitely repetition impact on C, which influences Y. When expression
3.3 rewritten, it becomes equation 3.2. The same is for the multiplier of taxes. By

estimating an increase in 7 does to the value of Y the multiplier for taxes is found to be:

_mpc/(1 — mpe) (Eq. 3.4)

Combining equation 3.2 and 3.4 explains the effect of government debt on economic
growth. In this case, the neoclassical predicts neutrality or even a negative effect as
oppose to the Keynesian, predicts a positive effect. Keynesian expect increase in
government expenditures will always be higher than an increase in future taxes, thus, the

effect is positive.
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3.1.2 New Keynesian Theory

The ‘New Keynesian’ theory established mainly focusing on addressing fiscal
consolidation process amid high public debt and whether it is sustainable or not. The
feature of this school is finding a balance between Keynesian and neoclassical non-
Ricardian features by repackaging it in new form to the traditional problem of the
balancing between negative and positive effects of the fiscal restriction through the
interest rate. However, the introduction of the interest rate is not due to excess absorption
of loanable funds (a flow concept), but to increasing sovereign risk (a stock concept). As
rightly summarised by Buti and Pench (2012), the key factors can be summarised in a

formula fiscal multiplier in the following form:

[1 — confidence] / [1 + (monetary policy) + (competitiveness) — (financial constraints)]

(Eq. 3.5)

Confidence aspect has two components in which, financial investors believe that the fiscal
restriction reduces the future default probability and demand a lower risk premium. The
domestic private sector utilise the lower interest rate and expects lower path of future
taxes, hence both encourage expenditure. Therefore, higher the confidence makes the

fiscal consolidation multiplier smaller.

Among other factors that shrink the multiplier relate to the side Keynesian aspects
mentioned above are: (i) the monetary policy stance (an accommodative stance leads to
lower interest rate and boost aggregate demand); (ii) competitiveness gains refers to real

exchange rate depreciation (real depreciation helps to sustain the external portion of

66



aggregate demand); and (iii) financial constraints refers to another classic New
Keynesian aspect, inhibit Ricardian neutrality and amplify the effect of the fiscal

restriction on aggregate demand.

The effect of government spending, to a certain extent is the same as neoclassical
framework used for analysis. Upon this foundation, it is therefore the sticky prices
assumption is introduced. There are several features in Figure 3.1, which builds this
framework. Aggregate demand and aggregate supply make up an equilibrium, which is
the real GDP and price level. In long run, aggregate supply is assumed to be constant,
which is replicating the section concerning neoclassical view. Aggregate demand related
to average price level; therefore, the curve negatively correlated or has an inverse

relationship.

P2

P1

Figure 3.1: The new Keynesian AS-AD curve (left) &
The Neoclassical AS-AD curve (right)

Another main assumption of the new Keynesian the assumption of real rigidities. As an
example, given a single firm when demand falls, the firm has only a little motivation to
reduce its price; therefore, it is likely the firm will keep its price constant. Furthermore,

imperfect information and market externalities causes the ‘sticky’ price effect, in which,
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price does not change immediately when demand falls or it will not change at all (Romer,
1993). This sticky price assumption determines the shape of the aggregate supply curve.
In Figure 3.1 the difference is obvious between both neoclassical and new Keynesian
aggregate supply curve. As such, when an economy run below its optimal output and
prices are sticky, an increase in aggregate demand will lead to a higher output level. In
such a case, government debt can have a positive relationship on growth, because output

increase in the long-run.
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3.2 Public Debt and Growth Nexus

3.2.1 Linear Relationship

The explanation of public debt accumulation and economic growth relationship is
complex and economic theory alone does not provide clear-cut guidance. The prime
argument for a negative relationship between the two often centred on “crowding out” of
private investment arising from government borrowing activities. Another possible
explanation is the confidence effects; an upward trend debt trajectory beyond certain
levels could create anxiety among investors who worry about the country’s debt
sustainability and servicing ability. Realising this risk, investors would only be willing to
hold government securities only at higher borrowing cost. This in turn, pushes up interest
rate. Hence, lower demand and investment due to high interest rates can have a negative

impact on economic growth in the long-run.

Furthermore, high interest rate also make government borrowing become more expensive
and poses an additional pressure on fiscal balances. In an extreme case, a crisis may
possibly triggered with negative consequences for economic growth depending on the
currency denomination of the public debt. While it is theoretically possible for
governments to inflate the domestic debt away through financial repression, however this
is not possible on external debt. In the latter case, a public debt crisis could also trigger
currency and/or banking crises, which can have more detrimental consequences on
economic growth. High and swelling public debt might also put pressure on ability of

government to reach on economic cycles. These arguments provide some support for the
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negative relationship between growth and debt trajectory in conjunction with a

skyrocketing level of debt.

The explanations so far abstract from the composition of additional government spending
that leads to a rise in public debt. Such additional government expenditure could be
invested in productive public investment (such as infrastructure, education or health) and
could be growth enhancing. Nevertheless, the net effect of public debt accumulation on
economic growth cannot be established theoretically, hence, requires an in depth analysis
of the empirical relationship between debt accumulation and growth (Chudik, Mohaddes,

Pesaran & Raissi, 2018).

The assumption of this research is that government expenditure in goods and services is
fixed and the impact government’s decision to temporarily cut taxes and finance its
expenditures by issuing government debt. According to the “conventional public debt
view” (Elmendorf and Mankiw, 1999), in short-run, the output assumed to be demand-
driven and deficits (higher public debts) have a progressive consequence on disposable
income, aggregate demand and overall economic growth. This positive short-run impact
of budget deficits is possibly to be greater when the output is far from potential growth.
Nevertheless, the situations are different in the long-run (Elmendorf and Mankiw, 1999).
Another assumption is that Ricardian Equivalence does not hold and that public debt can

affect real variables.
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Based on this assumption, the reduction in public savings brought about by a higher
budget deficit will not be fully compensated by a surge in private savings. Hence, national
savings will decrease and resulting in lower total foreign and domestic investment. Lower
domestic investment will have a negative consequence on economic growth, as it will
lead to a lower capital stock, higher interest rates, fall in labour productivity and wages.
Lower foreign investment on the other hand, will have a negative influence on foreign
capital income and leading to lower the country’s future gross national product (GNP).
These negative effects of rise in public debt on future growth can be amplified by the

introduction of distortionary taxes.
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3.2.2 Nonlinear Relationship

A large number of empirical researches established that the relationship between debt and
growth is nonlinear in nature and this is based on the presence of a threshold above which
public debt starts having a negative impact on economic growth. The nonlinear
relationship and the public debt threshold illustrated in Figure 3.2. The dotted T* line is
the public debt threshold limit or the ‘turning point’. To the left T* is the lower limit
which indicates as public debt rise, growth rate increase as well. On the right T* in the
upper limit which shows as public debt rise further beyond threshold level, the growth
become ‘negative’ or slower. This relationship can exist in both inverted-U shape and U-

shape.

While non-linearities and threshold effects may possibly arise from the presence of debt
overhang (Krugman, 1988; Sachs, 1989), nevertheless, there is a doubt whether debt
overhang argument could be generally applied to all economies in which the theory based

on external debt and not all economies borrow heavily from external source.
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Figure 3.2: Nonlinear Relationship between Public Debt and GDP Growth

Source: Mupunga & Roux (2015)

Checherita-Westphal, Hallett and Rother (2012) develop a theoretical model where, over
the business cycle, public debt can only be issued to finance public investment and the
optimal public debt level determined by the public-private capital ratio that maximises
growth. As such, they show that public debt level that maximises growth is a function of
the output elasticity of the capital stock. Nevertheless, Greiner (2012) shows that
framework by Checherita-Westphal, Hughes Hallett and Rother driven by their

assumption that the deficit is equal to public investment all the time.

According to Greiner, in such a set-up, debt is completely irrelevant and the non-linear
relationship between debt and growth is given by the growth-maximizing tax rate. Greiner
then illustrate that allowing for a more general debt policy leads to a monotone and

negative relationship between public debt and steady-state growth. Greiner (2011; 2013)
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also argues that the outcome of public debt on growth depends on the presence of
rigidities in the economy. Greiner noted that, in a model with no rigidities and elastic
labour supply, public debt has a negative impact on labour supply, investment, and
economic growth. On the contrary, with the presence of wage rigidities and
unemployment, public debt has no impact on the allocation of resources and have a

positive outcome if it is used to finance productive investment.

Greiner concludes that there is no well-specified framework that can produce an inverted
U-shaped relationship between public debt and growth. Nevertheless, nonlinearities may
arise if there is a turning point above which public debt suddenly become unsustainable
(Ghosh et al., 2013). High levels of public debt constraints a country’s ability to
implement countercyclical policies, thus increase output volatility and drag economic
growth. Conversely, the relationship between debt and the ability to implement conduct
countercyclical policies is more likely to depend on the structure of public debt itself than
the level of public debt (Hausmann & Panizza, 2011; De Grauwe, 2011). This suggests
that countries with different debt profile most likely to start facing problems at very

different levels of public debt.
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The focus of this research is public debt. The conceptual framework is built around the
three main building blocks in regards to public debt. First is the determinants of debt in a
country. Second, will be the threshold in which public debt threshold level be estimated
for selected countries. Third is the impact of breaching the public debt threshold level on
selected macroeconomic variables. All these three aspects will be estimated using a

sample of upper-middle income countries between 1980 and2015.
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3.4  Methodology and Data

3.4.1 Autoregressive Distributed Lag (ARDL)

To examine the determinants of debt, this research utilised a pooled mean group
estimation method built on the panel ARDL framework developed by Pesaran et al.
(1999). The ARDL method been extensively utilised as it provides several advantages as
compared with other traditional statistical approaches for assessment of co-integration as
well as short/long-run relationships. This allows long-run level relationship between
public debt and the regressors estimated will be helpful to formulate long-term economic

goals and policies.

Besides, short-run coefficients and error variances of other descriptive variables
estimated in panel ARDL setting are presumed to be distinguished (Pesaran et al., 1999)
as compared to panel fixed or random effects estimators that only permit the intercept to
differ across the analysis. Furthermore, the speed of adjustment can be utilised as an initial
signal of whether the future track of public debt is explosive (positive) or non-explosive
(negative) shown by error correction term which. Another feature of the panel ARDL
modelling approach which is adjust for endogeneity in the regressors through lags on

short-run coefficients which may vary across cross-sections.

As compared to other methods such as vector auto-regression (VAR), ARDL has an
advantage in which the model can be employed to examination for a level relationship
for variables (integration) that either /(0) or /(1) or the combination of both (Duasa 2007).

However, ARDL doesn’t allow to run with non-stationary or /(2) variables. The
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possibility of combination /(0) and /(1) variables is a great advantage as most of the
economic data often are integrated at /(0) or /(1). Another advantage of ARDL as
compared to VAR is that in order to conduct VAR approach, the series are required to be
stationary. If the data is non-stationary or /(1), then the first difference of the series (A
y¢) needed to run VAR. However, the weakness of this approach is that connection
between series may fade due to the difference in the long-run (Brooks, 2014). Therefore,
in an ARDL model, this condition is not necessary and do not need to make an adjustment

on the data. Thus, the data still holds and long-run relationships still possible to calculate.

In addition, another advantage of ARDL model it is integrating both short-run impacts
with a long-run equilibrium using an error correction term (ECT). This allows long-run
information still captured. This makes possible to assess the short-run and long-run
relationships simultaneously. Furthermore, the possibility to determine different lags for
each variable in the model makes it much flexible (Pesaran et al., 2001). Moreover, most
methods are sensitive to the sample size, unlike ARDL model, provides robust and
consistent results even for small sample size (Pesaran & Shin, 1998; Pesaran ef al., 2001;
Adom et al., 2012). This is as an advantage for the study as some of the countries have

relatively smaller sample size as compared to others.

There are three important assumptions in estimating a panel ARDL model (Pesaran et al.,

1999), which are:

(1) the disturbance €it are independently and identically distributed across

the countries and time;
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(i)  the model follows a stationary process to ensure the coefficient of the
error correction term ranges between 0 and -1. This is important property
to establish long-run relationship between the dependent variable and the
explanatory variables. To fulfil the assumption, all variables should

integrate at either (0) or (1); and

(iii))  the pooled mean group or panel ARDL model assumes that there is long-

run homogeneity where the coefficients of all explanatory variables are

similar across the cross-sections in the long run.

In order to analyse the possible relationships between two or more variables, often
postulate specifications according to equation (3.13), where Y is the dependent variable
and X is a vector of independent variables. The ARDL model is a technique that capture

the relationship in f(X).

Y = £(X) (Eq. 3.13)

Hence, the public debt dynamics, the debt law of motion can be written in the equation

form as follows (Croce & Juan-Ramon, 2003):

di = f (Y, G Te, T, Ty, Ct, St L1, €4, D) (Eq. 3.16)
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Equation (3.16) is written as debt (d;) as a function of economic growth rate (g,), real
interest rate (1), real exchange rate (rer;) as well as inflation (1r;). Among other selected
macroeconomic variables are capital stock (c;), gross national saving (s;), total trade
(tr;), employment (e;) and a dummy variable to capture impact of various shocks in the

form of crises (D;).

Based on literature, 7, expected to have positive correlation with debt accumulation
(Paesani et al., 2006; Ogawa et al., 2016; Pirtea et al., 2013; Mothibi & Mncayi, 2019).
The behaviour of rery, m; and the build-up of debt within the automatic debt dynamics is
uncertain as its be subject to on the level of exchange rate pass-through. Therefore, the
effect can be positive, negative or even insignificant depending on the pass-through. Since
the g, is endogenous, hence, factors influencing g, such as capital stock, government
consumption, terms of trade are incorporated in the equation as supplementary
explanatory variables (Fischer, 1993; Bosworth & Collins, 2003; Chirwa & Odhiambo
2018). A dummy variable was created to cover several economic crisis period observed
in 1985, 1997 and 2009. Therefore, these shocks expected to be a significant factor
affecting public debt (Hashem & Fahmy, 2019; Romer & Romer 2018; Stuart, 2017;
Battaglini & Coate 2016). The debt law of motion for panel ARDL (p,q.q,....,q) can be

written as follow:

[Debt; = p; + Zj?:o B1ijlyie—j+ Zj?:o Baijlsic—j + Z?zo B3,ijlgic—j +
Yoo Buijtie—j + Xieo Bsijlrerie—j + N Boijlmie—j + Xi_o Brijlcie—; +

Y0 Bsijltrie—j + X1 Boijleie—j + X7 _o BroijDic—j + e (Eq. 3.17)
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From equation (3.17), Bi represents the fixed effects; while fS1,,...,9,Ij represent the
coefficients of the lagged dependent variable and regressors. In a panel error correction

representation, equation (3.17) as follows:

IDebty = B + X7 _o BrijAie—j + L)oo BrijAlsic—j + X_o B3,ijAlgic—j +
T o Baijbrie_j + X1 BsijAlrer_j + X1 BeijAlmie_j + X7 _o BrijAlci—j +
?:o Bg,ijAltr;c—; + Z;—Lo Bo,ijAle;—; + Z?:o B10,ijAD;¢—j + aqijlyic—1 +
Aijlsit—1 + as;jlgic—1 + ay;jlriq + asjlrer; g + gl q + az;5lc; e 1 +

agijltrit—1 + ag jlej g + a19;Dir—1 + &t (Eq. 3.18)

Therefore, equation (3.18) will be the model used to test for no level relationship in a
panel ARDL framework. The parameters f1,,..., [9,ij are short-run elasticities while
auij,...,as,lj long-run elasticities and used to estimate the speed of adjustment. Once a
long-run level relationship estimated, the error correction model (ECM) in a panel ARDL

framework is estimated as follows:

IDebty = Bi + X _o BrijAlyie—j + X]og BaijAlsic—j + X_o BaijAlgie—; +
Z?zo Paijllr; e+ Z?=0 PBs,jAlrer; _; + Z?zo Be,ijAlm; i + Z?zo B7,jAlcic—; +
?:0 Pg,ijAltric—; + Z?zo BoijAle;:_j + Z?zo BojAleis_; + Z?zo B10,ijAD; ¢ +

piECMi,t—l + Eit (Eq 319)
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F-Bounds Test

With the results from equation (Eq. 3.19), it is possible to determine if a long-run
association exists among the variables. In order to establish the existence of a long-run
relationship, F-bound test is needed to be performed. The test needs to analyse the
coefficients computed from equation (Eq. 3.19) and for the one period lagged variables

are jointly zero. Thus, the following hypothesis test is performed:

Hy: B1 = B, = 0 (Long run relationship does not exist)

Hy: B1 # Bn # 0 (Long run relationship does exist)

The F-test in the ARDL framework has a non-standard distribution that be subject to three

conditions as below:

1) The mix of /(0) and /(1) independent variables;
i1) The number of independent variables; and

iii) If the model includes an intercept and/or trend term.

The hypothesis testing involves both upper and lower bounds of critical values and the
test has three different cases. The critical value tabulated by Pesaran et al. (2001) is used
to reject the null in which if the estimated F-statistic greater than upper bound then null
hypothesis is rejected. This confirms the existence of long-run relationship between the
variables. The computed F-statistic has to be greater than the upper bound to reject the
null hypothesis is rejected and it confirms the existence of a long-run relationship between

the variables regardless of the integration order of the variables (Duasa, 2007). The null
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hypothesis cannot be rejected if the F-statistic falls below the lower bound; therefore, the
cointegration is not significant. However, the test is inconclusive if F-statistic falls in

between the upper and lower bound.

Error Correction Modelling (ECM)

To define an ECM-term, there are few assumptions of this term as explained by Banerjee
et al. (1998) and Kremer et al. (1992). Given that the F-bound test produce satisfactory
results, it allow to determine the long-run equilibrium relationship without spurious
regression as the linear combination of the non-stationary variables are stationary in a

simple OLS framework (Haq & Larsson, 2016):

Ve = Po + P1xe + & (Eq. 3.20)

The convergence of the model towards equilibrium an error correction 