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Abstract

A countercyclical fiscal policy combined with sustainable fisitahnces is
considered to be one of the most important objectives in modern e@pohay.
However, procyclical fiscal policy is widely observed in pragtiespecially in
emerging market countries. The main purposes of this thesi® aeamine the
determinants of fiscal procyclicality and sustainability wapiecial reference to the
role of fiscal rules, and to assess the impact of both fisaatyglicality and
sustainability on economic growth. This thesis deals with sevenal issues on
fiscal procyclicality and sustainability which have been ignoiredhe existing
literature. We explore the role of the time coverage of Ifisdas in determining
fiscal procyclicality and assess the effect of fiscakgclicality on economic growth
across spending categories and country groups. We also atterapswer the
determinants of fiscal sustainability and the effect of fissastainability on

economic growth for the first time.

Our empirical analyses yield a number of novel and interestagnfis. First,
we find that government consumption and investment appear to be prdoybiilea
current transfers appear to be countercyclical in a large nuphi@ECD countries.
Second, we find that most OECD countries seem to maintain sustaifisdal
finances and several factors such as the growth rate, theofegtel’elopment, and
aging populations could play a role in determining fiscal sustdityabiThird, we
find that procyclical current expenditure, especially government cgrtsumand
current transfers, could have a negative effect on economic ganahhis negative
effect is prominent in emerging market countries. We alad that fiscal
sustainability does not seem to play any role in economic growtanquil times.
Finally, we find that the introduction of fiscal rules not only halghieve both
countercyclical and sustainable fiscal policy, but also boost econgriwth
indirectly by stimulating countercyclical fiscal policy. Meear fiscal rules
contribute more toward mitigating the level of fiscal procydtiigahan annual fiscal
rules, and fiscal rules with enforceability, such as the Stalaihd Growth Pact

rules, appear to help maintain sustainable fiscal finances.
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Chapter 1

Introduction



The current economic crisis has been the most severe and widesipcsathe
Great Depression in the 1930s (Fernandez-Arias and Montiel, 2011). drlee w
economy has been suffering from financial difficulties and aesesf economic
downturn since the US subprime mortgage crisis in 2007 (Fincke and iIG2842).
Most countries conducted substantial fiscal stimulus packages fromt®@084 in
response to the global financial crisis, but they were accompanite lexpense of
the deterioration of fiscal sustainability (Escario, Gadea, Satohté, 2012; Misra
and Khundrakpam, 2010; Padoan, 2009). In turn, the concern over default of Greece
has spread widely and has contributed to a further global economic dowirtce
autumn 2011.

As a consequence, there has been revived interest in fiscal mdi®si A
countercyclical fiscal policy has been highlighted again as fattele economic
policy tool to overcome economic crisis in recent literature (Alrewis, 2011;
Feldstein, 2009; Auerbach, 2009). However, the risk of deterioratirogl fis
sustainability arising from countercyclical fiscal policy ledso been recognized by
policymakers and economists (Freedman, Kumhof, Laxton, Muir, and Mursula
2009). Furthermore, it is not easy to recover sustainable fiszaices once the
budget deficit and government debt start to increase due to thiealipeoperties of
fiscal policy. This is why the international credit ratiagencies, such as Moody’s
and Standard and Poor's, consider fiscal situation to be one of ted faators for

the credit rating of each country in practice.

The objective of economic policy tends to vary at different needs towe
(Atkinson, Baker, and Milward, 1998) It has been argued that there are three main
functions of fiscal policy in modern economies: first, efficieesaurce allocation
through the provision of public goods, second, the redistribution of incowhe an
wealth for fair state of distribution, and finally, a macroeconostabilization
function for high employment, price stability, and sustained economuwtly
(Musgrave and Musgrave, 1989). To achieve these goals of fiscey,piedcal
authorities should maintain sustainable fiscal finances becausectldy enable

1. The size of effect of fiscal stimulus packagadadget balance for the period 2008-2010 in OECD
countries is -3.3% on average (Padoan, 2009).

2. It has been agreed that the ultimate objectiviconomic policy is the promotion of social weHfar
(Grant and Nath, 1984), but the specific shapaoia welfare can take a variety of different forms

2



governments to undertake the main functions by providing sufficient msour
(Berenguer-Rico and Carrion-i-Silvestre, 2011; McLaren, Armstramg, Harris,
2010). Therefore, both to conduct a cyclical stabilization over a business cycle in the
short term and to maintain fiscal sustainability in the longnteould be considered

to be the most important objectives for fiscal policymakers to aim towardsl§$zy
2005¥. However, it is not easy to obtain macroeconomic stability asthisable
fiscal finances respectively, as well as both macroecondatdiy and sustainable
fiscal finances simultaneously (Huart, 2011; Coeure and Pisani-Ferry. 2005).

As a result, the issues of fiscal cyclicality and sustalialiiave been widely
explored. However, the existing literature has mainly deah thi¢ determinant of
fiscal procyclicality and the measurement of fiscal soatality. The issues on the
determinant of fiscal sustainability and the effect of both fipcacyclicality and

sustainability on economic growth have generally been ignored.

This thesis attempts to fill this gap by dealing with seveeal issues on both
the procyclicality and sustainability of fiscal policy whidtetexisting literature has
omitted. The main contributions of this thesis are that our analyses not only comfirm
the results of recent literature on fiscal cyclicalitytttiee fiscal policy of advanced
countries have also been procyclical at times and procyclieedl fipolicy could
hinder economic growth, but also provide several novel and interestinigatigois.
First, this thesis explores the role of fiscal rules in datenm fiscal procyclicality,
and assesses the effect of fiscal procyclicalty on econorowtly across spending
categories and country groups. Fiscal rules have been considerecetiicieat
policy tools to improve fiscal sustainability, but they could &lawe an effect on the
cyclical properties of fiscal policy by exerting variousstrigtions to budget
operation. The main contribution of these analyses is that we fiegvamportant
determinant of fiscal procyclicality by showing that fiscal rules @@y a different
role in determining fiscal procyclicality depending on their teogerage. We show
that multi-year fiscal rules could contribute more towarddgatiing the level of

fiscal procyclicality than annual fiscal rules. This findirmyld provide implications

3. For example, the Stability and Growth Pact (S&Rs target macroeconomic stability and fiscal
sustainability as the main objectives (Buiter, 20Bditer and Grafe, 2004).

3



on the recent debate about the effect of Stability and Growth (B&P) rule§
which is the form of annual fiscal rules, on fiscal procytiligza These new trials
could also provide the rationale that governments should operate their fiscalipolicy
a countercyclical way for sustained economic growth, and somey poiptications
as to how each country should operate fiscal policy across spentiéggrias and
its level of development by showing that the effect of procgtliscal policy on
economic growth is different depending on spending categories and cguoups.
Second, this thesis attempts to explore the determinants of diss@inability and
the effect of fiscal sustainability on economic growth. Thissees have been
ignored in the existing literature, but they are clearlynoféasing concern following
from the fiscal aspects of current economic crisis. The natribution of these
analyses is that they could provide policy implications for governments in theeir eff
to maintain sustainable fiscal finances by revealing the rdetants of fiscal
sustainability. This analysis could also suggest implications ostiiheture of fiscal
rules to improve fiscal sustainability that fiscal rules shddddesigned in a way
that has enforceability. Also, they provide the empirical evidé¢hat unsustainable
fiscal finances do not hinder economic growth in tranquil times thargh it could

lead to sudden economic crisis by endangering default of government debt.

The main purposes of this thesis are to examine the determinafitcadf
procyclicality and sustainability with special reference tortie of fiscal rules, and
to assess the effect of both fiscal procyclicality and sustdity on economic
growth empirically. This thesis deals with the issue of thacroeconomic
stabilization function of fiscal policy, namely the cyclical pndjgs of fiscal policy
in chapter 2, the issue of the fiscal sustainability in chaptendBitee effect of both
fiscal procyclicality and sustainability on economic growth inpteéa4. This thesis
employs the same methods as the existing literature whenexptore the
determinants of fiscal procyclicality and the effect of fispaocyclicality on
economic growth. This thesis borrows these approaches to exploredireidants

of fiscal sustainability and the effect of fiscal sustainability on econgnawth.

4. EU member countries must avoid excessive degfiftitree percent of GDP for the general
government deficit) and reduce their debt to GDi® t@ below 60 percent. This rule was introduced
by the Treaty of the European Union (Maastrichtafygin 1992.
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The thesis is organised as follows. The second chapter congluers
determinants of fiscal procyclicality. We focus on the role is€al rules in
determining the cyclical properties of fiscal policy. Most loé existing literature
shows that the fiscal policies of developed countries are counteedyehile those
of developing countries are procyclical, and it mainly suggestk vpeditical
institutions or credit constraints as the reason for procydiseal policy. This
chapter focuses on analysing the cyclical properties oflfigsochcy of OECD
countries by decomposing government spending into several categonesnment
consumption, interest payments, current transfers, and governmentnengstand
examining the role of the time coverage of fiscal rules in roebteng fiscal
procyclicality through both correlation and regression approachesfind/¢hat a
large number of OECD countries seem to operate their fiscalypol& procyclical
way. More specifically, government consumption and government investha
large number of OECD countries appear to be procyclical in litle some recent
literatur@. We also find that multi-year fiscal rules are moreatie than annual
fiscal rules to achieve a countercyclical fiscal policy. Tmding implies that the
exisiting studies about the effect of the SGP rules on fisgeicality could be
misleading because they do not consider the fact that the effdoe &GP rules,
which are annual rules, will be lessened if one excludes the effect ofymatfiscal

rules which each country adopted on their own initiative.

The third chapter attempts to explore the determinants ol Ssssainability.
This chapter analyses the fiscal sustainability of OECD casytidentifies the main
determinants of fiscal sustainability by conducting comprehensinee on the
existng theoretical and empirical literature, and examinesolkeof each factor in
determining fiscal sustainability with special referenceidoal rules. We find that
most OECD countries seem to maintain sustainable fiscal finaanw that several
factors such as the growth rate, the level of development, and pgpulations
could play a role in determining fiscal sustainability. The gnonate has a positive
effect on fiscal sustainability while aging populations have atnegaffect. The
advanced countries are more likely to maintain sustainable fisaaces. We also
find that the SGP rules appear to have helped policymakers masusiainable

5. The recent literature starts to suggest theilpitgs of procyclical fiscal policy in developed
countries (Lane, 2003; Manasse, 2006; Mackiewif982 llzetzki, 2009; Huart, 2011).

5



fiscal finances in the Economic and Monetary Union (EMU) countaétkpugh
other fiscal rules do not seem to any role in maintaing feaestiainability in OECD

countries due to lack of enforceability when they are violated.

The fourth chapter explores the effect of both fiscal procydlycand
sustainability on economic growth. The existing literatureadiag to deal with the
former but has ignored the latter. This chapter focuses on ampthigireffect of the
cyclical properties of fiscal policy and fiscal sustainapilitn economic growth
across spending categories and country groups. We find that pcatyidical
policy could have negative effect on economic growth, and this e$fggbminent
in emerging market countries than in advanced countries. Wé¢fiatsaohat the
composition of government spending plays a key role in its effectcamomic
growth. More specifically, procyclical government consumption andent
transfers, which are assumed to be unproductive, could have a negatiteoerffe

economic growth while procyclical government investment, which isideres to

be productive, does not hinder economic growth. On the other hand, we firtethat t

sustainability of fiscal finances do not seem to play anyiroeconomic growth in

tranquil times even though it could lead to sudden economic crisis.

Finally, this thesis presents a set of general conclusionsy poiglications,

and future research issues.



Chapter 2

The role of fiscal rules In

determining fiscal procyclicality



1. Introduction

There is revival of interest on the use of countercyclicalafipolicy as a
macroeconomic policy instrument following the economic recessiorhvgtiécted in
2007 (Wren-Lewis, 2011; Feldstein, 2009; Auerbach, 200%jowever, the same
policy approach may not be applied to countries with different econamdcsocial
backgrounds and different budget systems. It is seen to be diffccudperate
countercyclical fiscal policy in practice for most countriscal policymakers in
developing countries especially seem to have more difficulties thagse in
developed countries. The existing literature shows that the fizoadies of
developing countries appear to be more procyclical than those of advaunctdes,
and it mainly suggests the theoretical features, such as wetagapaistitutions and
the constraints to access international capital markets, amaimereason for this
phenomenon. In practice, however, there could be several other factonscahse

this phenomenon such as weak fiscal institutions.

This chapter focuses on the role of the time horizon of fiscatyaelihich
comprises an important part of fiscal institutions. We utiliee time coverage of
fiscal rules as a proxy for the time horizon of fiscal polidyiscal rules can be
defined as a permanent restriction on fiscal policy and are tpyehe numerical
targets on budget and debt over certain periods. They have been introduced since the
1970s as a guideline of fiscal policy and have become more commeceint years
as budget deficits have increased and public debt has accumulated?Q08F, A
large number of countries have adopted their own fiscal rules, and ccameies
have adopted supranational fiscal rules such as Stability and GRagth(SGP).
Fiscal rules have originally been considered to be an effigielity tool to
strengthen fiscal sustainability. However, fiscal rules caldd play an important
role in deciding fiscal stance because they give various testscto the budget

operation. The debate about alleviating the SGP rules which occartied mid-

6. Feldstein (2009) argues that governments andogaists start to consider fiscal policy to be ukefu
countercyclical instrument. Auerbach (2009) alsguas that there has been a policy shift moving
toward adopting countercyclical fiscal policy sua# fiscal stimulus package. On the other hand,
Taylor (2009) argues that there is still no empirievidence for efficiency of a countercyclical
discretionary fiscal policy.



2000s is a good example that shows the importance of fiscal rideteimining the

cyclical properties of fiscal policy.

This chapter focuses on analysing the cyclical propertiéisaa policies in the
OECD countries by decomposing government spending into severabmaseguch
as consumption, interest payments, current transfers, and investmnit,shows
that a large number of OECD countries appear to implement proayfidical policy.
More specifically, government consumption and government investmentrappea
be procyclical while current transfers appear to be countecayahi a large number
of OECD countries. Also, this chapter combines the existing exmangolitical
constraints or credit constraints, with fiscal rules to exptaa reason for fiscal
procyclicality. This chapter, especially, deals with the éftécintroducing fiscal
rules explicitly by analysing the effect of the time coverafgéhese rules for the first
time, and it shows that multi-year fiscal rules contribute nmrerds mitigating the
level of fiscal procyclicality than annual fiscal rules. Tdhésdings provide some
implications for governments to operate fiscal policy in a ncowatercyclical way
by revealing the determinants of fiscal procyclicality m@mactically. These
findings also provide implications on the recent debate about the effdot SGP
rules on fiscal cyclicality by showing that the effect of the SGP rulk®&lessened
if one excludes the effect of national fiscal rules.

The remainder of this chapter is organized as follows. Sectioontains
theoretical issues on fiscal procyclicality and fiscal ruleSection 3 provides
empirical evidence about the cyclical properties of fiscatga in OECD countries
and the effect of the time coverage of fiscal rules on fiseadygticality. Finally,
this chapter ends with some concluding remarks and policy implisato mitigate

fiscal procyclicality.



2. The theoretical Issues on fiscal procyclicality and fiscal rules

2.1. The concept of fiscal procyclicality

Following the pioneering work of Gavin and Perotti (198#W)ch shows that
the fiscal policy of Latin American countries is procyclical series of studies have
analysed whether this phenomenon is applied to all developing countheee i$ a
general consensus on the definition of fiscal procyclicalitgafipolicy is defined as
procyclical if fiscal policy is expansionary in booms and contsaaty in recessions
(Manasse, 2006; Kaminsky, Reinhart, and Végh, 2004). This chapter fahews
general notion of fiscal procyclicality in the existing lgemre. Procyclical fiscal
policy is assumed to be accompanied by an increase in goverspending, the
drop in tax rates, and the decrease in budget balance when the egésnorggod

times.

At first, one should decide which fiscal variabdéeich as government spending,
tax revenu® and budget balance, can be utilized as a proxy for fiscal palithe
analysis of fiscal cyclicality. There are some differanioethe list of fiscal variables
employed in the existing literature to estimate fiscalicglity. Most studies utilize
the government spending or government consumption as a proxy fdrpidicy
(see, for example, Talvi and Végh, 2005; Alesina, Campante, and hak&li08;
lizetzki and Végh, 2008; Woo, 2009; Lledo, Yackovlev, and Gadenne, 2009; lizetzki,
2011; Frankel, Végh, and Vuletin, 2011; Badinger, 2012), whereas some studies
utilize the budget balance (Gavin and Perotti, 1997; Manasse, 2006; Aaton
Marinescu, 2007; Mackiewicz, 2008; Alesina, Campante, and Tabellini; 20§k

7. The authors analyse the covariation of fiscat@mes with macroeconomic fluctuation using the
data of 13 Latin American countries for the peri@68-1995, and they show that the fiscal policy of
these countries is procyclical in bad times.

8. We review tax revenue instead of tax rates ekiengh tax rates are theoretically more suitable
index to estimate fiscal cyclicality rather tham tavenue. This is because every country hasge lar
number of tax rates responding to the differentitage, so it is difficult to find out representativax
rates of each country. Recently, Végh, and Vil€2012) show that tax policy of emerging market
countries tends to be procyclical by constructirgadet on tax rates for 62 countries, but it has
several drawbacks on collecting data as they statdwir article.

10



and Elgin, 2011) or cyclically adjusted budget baldri@ali and Perotti, 2003;
Marinheiro, 2007; Plessis and Boshoff, 2007; Alberola and Montero, 2007; Forni
and Momigliano, 2007; Huart, 2011).

It seems reasonable to utilize government spending as the basis sisarzalys
done in the most existing literature. Tax revenue, which depemd®th tax rates
and the tax base, cannot be considered as an appropriate proxydiocydicality
because the tax base is positively associated with business @aminsky,
Reinhart, and Végh, 2004). The budget balance can fully reflectfdut ef fiscal
policy on savings and demand, but it cannot reflect appropriately pwaimsr’'s
discretionary action (Mackiewicz, 2008). In other words, tax revenuéharislidget
balance cannot be controlled by the government since they are endogertbes
business cycle due to the function of automatic stabilizers in budget systestek(ll
and Végh, 2008; Frankel, Végh, and Vuletin, 2011; Badinger, 2012). A cyglicall
adjusted budget balance could be a possible alternative of the prdiscébipolicy
in the sense that it excludes the cyclical component of the bbad¢gtice, but it
could be different depending on the measurement methods about potential GDP
(Mackiewicz, 2008) and could be systematically overestimated or estaeated
(Alberola, Minguez, Herndndez de Cos, and Marqueés, 2003). Therefore, this
chapter utilizes government spending as a proxy for fiscal patiegidering the fact
that it can be considered to be actual discretionary responsecalf fislicy to

business cycle in practi¢®

2.2. The main determinants of fiscal procyclicality

One should also consider the main factors which could cause fiscal
procyclicality. Two main sets of factors have been proposed as determinants of
fiscal procyclicality in the existing literature. One islated to the borrowing

constraintswhich arise from imperfection of capital markets (Gavin antbtile

9. The cyclically adjusted budget balance couldasttee current fiscal stance when the effects of the
business cycle on government spending and tax vegeare removed (CBO, 2008).

10. llizetzki and Végh (2008) argue that actual oesp of spending to business cycle is important to
assess fiscal stance in practice regardless ofwhétis the cyclical component or the discretigna
component because the cyclical component is intplici
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1997; Riascoc and Veégh, 2003; Kaminsky, Reinhart, and Végh, 2004; Cuadra,
Sanchez, and Sapriza, 2010). They argue that the lack of thy &bificcess to
international capital market could make fiscal policy procgathghen the economy

is in bad times, which is a common feature of emerging madattees. This
approach could explain the situation of developing countries persuasively has

been criticized in the sense that it cannot explain the reasoithebg countries do

not prepare by accumulating reserves in booms (Alesina, Campadtd,abellini,
2008; lizetzki, 2011) and that it is not based on econometric evidence (Woo, 2009).

Recent studies focus on the political economy constraints. Theselated to
the political distortions such as political power dispersion, corruptemt seeking
behaviour, and social inequality. Tornell and Lane (1999, pp.85-86) and Lane (2003,
p.2665) suggest “the voracity effect” as the main reason foalfigrocyclicality.
They argue that spending could grow more than the proportional increes®ine
if multiple power groups compete for fiscal revenues since ritensity of fiscal
competition increases during booms. Talvi and Végh (2005) argue tiad gt
surplus arouses pressure to increase expenditure in good times, yastidethat
procyclical fiscal policy could be optimal if the government hasgelilwctuation in
the tax base, which is common in the developing courdines tax systems in these
countries tend to be consumption rather than income based. Alesina, Ggrapdnt
Tabellini (2008) show that corrupt governments could appropriate somefpaxt
revenue for political rents. They assume that voters face cgowernments, and
therefore voters require more benefit from tax cuts or incsgassgpending when the
economy is in good times, fearing that otherwise the government \@ppldpriate
more rents. llzetzki (2011) suggests a political friction betweennnbent and
successive governments as the main reason for fiscal proayglicdlhe author
argues that the incumbent government want to allocate more tbé@sebwn
constituency when available. Woo (2009) shows that the social palamizait

preferences over fiscal spending could make fiscal policy procyclical.

To empirically examine the effect of these two main eéfactors, the existing
studies include a variety of variables. Several of these apglirted to assess the
positive effect of borrowing constraints on fiscal procycligalitTrade openness,

which is measured by the sum of exports and imports over GDPgevsl@ntly
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utilized (Lane, 2003; Aghion and Marinescu, 2007; Mackiewicz, 2008; Woo,
2009)%. Aghion and Marinescu (2007) also introduce financial development, and
show a positive effect of the ratio of private credit to GDP. \(2889) employs the
volatility of capital flows, measured by the standard deviatioanoiual percentage
change in capital flow. The use of emergency credit from (@&vin and Perotti,
1997), credit ratings and the spread of sovereign debt over thdehtSAlesina,
Campante, and Tabellini, 2008), the current account balance (Woo, 2009), and aid
flow (Lledd, Yackovlev, and Gadenne, 2009) are also introduced to asseffedhe e

of credit constraints.

The second set of factor is political constraints. It has leseaansively
introduced to assess the positive effect of political distortions on fiscalglicadiyy.
Several studies (Lane, 2003; Mackiewicz, 2008; Woo, 2009) utilize a pbptever
dispersion indeX. Corruption is an important variable which has been introduced in
recent studies (Alesina, Campante, and Tabellini, 2008; Mackiewicz, ZDO&k
and Elgin, 2011). Polarization of preferences has been also introducedent r
studies. The gini coefficient (Woo, 2009; Mackiewicz, 2008) and educational
inequality (Woo, 2009), measured as standard deviation of schooling, hawe be

utilized as proxies of polarization of preference.

Other control variables are also introduced to find out the detants of fiscal
procyclicality. The level of developmefithas been widely introduced in the
existing literature. GDP per capita (Lane, 2003; Mackiewicz, 2008; Cicek gimj El
2011), initial GDP per capita (Alesina, Campante, and Tabellini, 2008; ¥068),
the age of democracy (Mackiewicz, 2008) are utilized as appreppiaixies.
Output volatility has also been frequently introduced (Lane, 2003; Aghadn a
Marinescu, 2007; Woo, 2009; Frankel, Végh, and Vuletin, 2011), which is
associated with tax base volatility in the model introduced in BadeliVégh (2005).

11. Some studies argue that high trade opennesssnfiskal policy less procyclical since it indicate
high access to international capital (Woo, 2009}, t@thers argue that high openness could make
fiscal policy more procyclical since it leads to ianrease in the cost of financing from internasion
market, especially during recessions (Aghion andihéacu, 2007).

12. Lane (2003) shows a positive effect of thetwall power dispersion index on fiscal procyclitali
while Woo (2009) shows negative effect.

13. Developed countries tend to have good insbitistiwhich can be seen from much literature
concerned with economic growth theory. Therefthes variable can be associated with the quality
of institutions.
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The size of public sector is also included; Lane (2003) utilizesath@ of public
sector employment relative to total employment to capturepthential power of
public sector workers in influencing fiscal policy, while Woo (2008)pkys the
ratio of government expenditure relative to GDP, and Aghion and Mauir{2807)
employ government share of GDP. Fiscal spdtas also been introduced recently,
where it is argued that high debt could affect government’syatolitespond to the
business cycle. Mackiewicz (2008) employs the stock of public debtl kdd,
Yackovlev, and Gadenne (2009) employ the external debt to GDP ratio.
Membership in the OECD (Kaminsky, Reinhart, and Végh, 2004), EMU
membership (Aghion and Marinescu, 2007), the adoption of an inflatioetitayg
regime (Aghion and Marinescu, 2007), and terms of trade (Gavin andiPE967;
Alesina, Campante, and Tabellini, 2008; Lledd, Yackovlev, and Gadenne, 2009) are

also introduced.

More recent studies focus on the role of the quality of institutidnshacomes
from studies on the determinants of economic growth. They show that bette
institutions enable fiscal policy to be more countercyclical. Manasse (2006)ysmpl
several institutional indices including government stability, buneaycquality, law
and order, and democratic accountability. Mackiewicz (2008) emmogaomic
freedom, and Diallo (2009) employs the political rights and cilbérty indices to
capture the degree of democratization. Frankel, Végh, and Vuéti ) construct
an institutional quality index including law and order, bureaucracy itgual
corruption, and non-political, non-economic, and non-financial factors affecting
investment risk. Cicek and Elgin (2011) show that the size of shadow economy,
which is affected by institutional quality, such as the degraexoénforcement, the
level of law and order, and bureaucratic quality, is positivelyadl&h procyclical
fiscal policy. However, institutions are considered to be a difficult concept to

define”® and there is no consensus on how to measure. One could consider fiscal

14. Fiscal space is related to international crealitstraints, and a greater fiscal space can kdipce
fiscal procyclicality (Lledo, Yackovlev, and Gadenr2009).

15. North (1999, p.3) defines institutions as “thkes of game in society”. The existing literatare
growth theory generally considers institutions ¢othe level of property rights and the rules of.law

14



institutions'®, such as budget system and fiscal transparency, instead d@itimpl
concept of institutions when one explores fiscal procyclicality useafiscal
performances appear to be affected by fiscal institutionshwinawe not been dealt

with the existing literature.

There are several practical issues about fiscal institutidnshwmight affect
fiscal procyclicality. First, fiscal transparency could meglwcorruption and rent

seeking behavior, and it in turn may help mitigate fiscal procyclicality.

Second, one can think of the implementation time lags caused Ipplitieal
procedure and institutional reason. Spending adjustments to the bugriegskes
considerable time since they need formal procedure, such appheva of the
assembly. Also, it might take time or cost to adjust spending itemsuseca large
number of spending items are non-flexible. These characterisag&e it more
difficult for governments to operate countercyclical fiscal gtim in both developed

and developing countries.

Third, the lack of forecasting ability could be one of the reasonsdbdiscal
procyclicality. It is difficult for policymakers to predict the exact timimg the
business cycle. Policymakers determine fiscal policy undeil @fvignorance about
the state of the economy in practice (Manasse, 2005), so they oftate de
expansionary fiscal policy after the economy starts to rec@eigér and Jimmy,
2006). This phenomenon is more common in developing countries because they
have poor forecasting ability on economic situation. Furthermore, tfezedice
between ex-ante budget plan and ex-post outcomes could also leascdb fi
procyclicality. Talvi and Végh (2005) argue that finance mirsstdrall countries
tend to underestimate fiscal revenues to avoid political spendingupsss A
decrease in expenditure and an increase in revenues could makepdikca

procyclical, especially in recessions (He, 2003). On the other Raakel (2011,

16. Fatas (2010) identifies transparency, the oblegislature, and the degree of centralizatiothef
budget processes as an example of the budget pescand institutions. The author suggests fiscal
rules as a narrower set of institutions.

17. Some studies differentiate legislative lag anglementation lag. The former indicates the time
lag between when it is proposed and when it isesignto law, and the latter indicates the time lag
between when a new fiscal law is enacted and whiatkés effect. Mankiw (1997) calls these inside
lag and outside lag, and the author explains tisaalf policy has long inside lag while monetary
policy has long outside lag.
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2011c) argues that official forecast of the budget balance andg&i®h tends to
be optimistic by showing empirical evidence of 33 advanced and emgermrket
countries. Therefore, fiscal stance could be changed from the initial budget plan, and
it in turn can lead to procyclical fiscal policy. Forni and Mghaino (2007) show
that the fiscal policies of EU and OECD countries are more eoydlical when

using budget plan data than when using real outcomes data.

Fourth, the characteristics of government spending could affecstance of
fiscal policy. The level of fiscal procyclicality could vadgpending on spending
categories (llzetzki, 2011; Lane, 2003). Therefore, the compositiopeafizng of
each country could lead to a different level of fiscal procyiticaDeveloped
countries tend to have larger current transfers than developing cousrigegy can

mitigate the level of fiscal procyclicality through automatic staéik.

Finally and more importantly, the time horizon of fiscal policy ddo¢ one of
crucial determinants of fiscal procyclicalityMost developing countries tend to
operate fiscal policy from a short-term perspective. The wasimon rule is the
principle of expenditure in revenue, so fiscal policy cannot be utiized tool for
macroeconomic management. On the other hand, developed countries tegeltto ta
longer time horizons, for example, the medium-term goal of baldneggets.Most
countries that operate fiscal policy from a long-term perspetiaxe multi-year
fiscal rules, so they can reduce the level of fiscal procyitlical he time horizon of
fiscal policy can be specified by the time coverage of fisgals in a large number

of countried?, and therefore this chapter utilizes the latter as a proxy for the former.

2.3. Theoretical issues on the role of fiscal rules

The practical issues discussed in subsection 2.2 can be one oftting Wadch
consist of fiscal institutions. These factors cannot be a negessadition for
countercyclical fiscal policy. Schick (2003) argues that a soundédbyarocess

cannot confirm sound fiscal performance, but an unsound budget process could be

18. Of the 185 IMF full fund membership countries3009, 80 of these are adopting fiscal rules,
according to the IMF fiscal rules database.
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one of the reasons for poor fiscal outcomes. This is why inten@htbrganisations,
such as the IMF and the OECD, have made an effort of promoting a sodget
system to developing countries.

This chapter focuses on the role of the time horizon of fiscal policy by assuming
the behaviour of policymakeremploying the political economics model. We
assume that policymakers will operate fiscal policy in a Wey maximizes their
utility arises from it. They might attempt to maximizeatbral support (Manasse,
2005), weighted average of consumer’'s welfare and political condnisut
(Grossman and Helpman, 1994), or the size of the public sector and dBcyetan
andBuchanan, 1981; Niskanen, 1971; Brandt and Svendsen, 2006).

In this chapter, we employ a framework where policymakers ptteim
maximize the size of budget because allocating this budgeidps them with
power to affect the people and groups which obtain spending from the goa&rnme
which is consistent with a bureaucratic model of the modern poblgcanomy.
Brennan andBuchanan (1981, p.350) argue that bureaucrats are “the leviathan”
which intends to maximize the size of public sector using the igneraf voters,
and Niskanen (1971) assumes bureaucrats as budget maximizerselibey intend
to maximize their personal utility such as salary and poweand and Svendsen
(2006) extend Niskanen’s model by introducing lobbying cost, and they tfaw
bureaucrats will expend budgets more than the optimal level, judisiiermen who

can access sea without control.

Bureaucrats maximize budget size since they can obtain additenelit from
it, and therefore public service tends to be supplied excessivethisloontextthe
government’s utility function (U) is defined as equation (2.1) wh&eis

government spending, ads discount factor.

U= Xt-16U(Ge) (2.1)

Assume that the government implements fiscal policy from the -sdont
perspective. The budget constraint is defined as equation (2.2) sirgmvdrament
can finance from either revenue or borrowing, wheres government revenue and

B: is the affordable budget deficit, in other words, the deficitinggiwhich is
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representative of fiscal rules. If the government intends to &dsgdanced budget,
the constraint can be written as equation (2.3) which indicateshiafowernment

cannot borrow.

G, < R, +B, (2.2)

G, <R, (B,=0) (2.3)

The optimal decision of the government will be to spend all its tevemd
borrowing at each period regardless of economic situatips &, + B,) *° as long as
the government has normal monotone preferéfic@herefore, if the economy is in
good times, the government will increase spending because regeimnedasted to
increase. If the economy is in bad times, the government wiledserspending
because revenue is forecasted to decrease. Fiscal policyalmhevilecomes

procyclical due to the budget maximization behaviour of government.

However, if one assumes that the government operates fiscal polaythe
long-term perspective, for example, n periods, then the budget cohsiaai be
written as equation (2.4). The government can borrow or save atelef radt each
period. If the government intends to keep a balanced budget over n pdreds, t

budget constraint can be written as equation (2.5).

n Ge _\n Rt n By

t=1 (1+T)t_1 - t=1 m + t=1 W (24)
n Gt _ n Rt
t=1(14prt-1 — “t=1q1pyt-1 (2.5)

The equilibrium trajectory of government spending is determinetdpresent

value of future revenue and borrowfhg The government can maximize its utility

19. We can solve government’'s maximization probienone period by utilizing the Lagrangian
function L (G,) = U(G; ) — A(G.— R, — B,). The first order conditions of maximization preiu
are U'(G, ) = A where) (Lagrange multiplier) indicates marginal effectgifvernment spending
and G, = R; +B; .

20. The assumption of monotone preferences impiiaslarge commodities are preferred to small
ones. It can be satisfied when commodities aredgbrather than ‘bads’ (Mas-Colell, Whinston, and
Green, 1995).

21. In a two-period framework, we solve governm&nthaximization problem by utilizing
. . _ G R2 B2
Lagrangian function L (G,G,) = U(Gy, G,) — A{(G1 + E) - (R1 + E) - (B1 + E)} (see

Obstfeld and Rogoff, 1996, for example of privatnsumption). The first order conditions of
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by smoothing spending across periods through saving and borrowiihghe
economy is in boom in the first period, then tax revenue is expeciadréase, so
the government can spend a fraction of this expected increaseeimesand save a
fraction of it. If the economy is in recession, then tax revesuexpected to
decrease. Therefore, the government have to decrease spedling, can
supplement some parts of decreases in spending by borrowing from thenendat
or by utilizing savings. The government could operate fiscal pahicya less
procyclical way because it could save some portion of its revenbermw some

source of spending from the financial markets.

This simple model implies that the time horizon of fiscal potiould play an
important role in determining fiscal stance. If the goveminoperates fiscal policy
from the short-term perspective, fiscal policy might be pcbhegl. However, if the
government operates fiscal policy from the long-term perspectivegabhernment
could reduce the level of procyclicality. These results yntipat fiscal policy from
the long-term perspective, such as multi-year fiscal rumdddoe more efficient in
mitigating the level of fiscal procyclicality than fiscpblicy from the short-term

perspective, such as annual fiscal rules.

2.4. The existing literature on the role of fiscal rules

Fiscal rules are introduced to keep government spending more aftoiolabl
compelling governments to tax and spend within fixed constraints KQ003).
They have been considered to be an essential part of budget refoo®sl990s.
Proponents argue that fiscal rules under weak fiscal institutcars raise
responsibility and credibility of fiscal policy, while opponentsuarghat they keep

maximization problem ardsC2) _ 1 and(G1 + i) = (R1 + ﬁ) + (31 + ﬁ) The former
Ur(Gy ) 1+r 1+r 1+r 1+r

indicates that government's marginal rate of stigtsbn of government spending at period 1 for
period 2 equals the relative price of governmermnging in period 2 relative to period 1, which
implies that government will reduce current goveentspending if the interest rate (r) or discount

factor ) increases since the cost of borrowing will alsoréase. If we assume that subjective
discount factor equals market discount fat(tﬁn: 11:) then government spending in periods 1 and 2
are same ¢, = G, = G). Therefore, optimal government spending can b&ined as; =
(1+r)(R1+fir)+(R2+BZ) , Which is determined by current and future rexeand borrowing as well as the
interest rate.
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governments from operating countercyclical fiscal policy sincg theus more on
long-run fiscal sustainability rather than short-run output statiin over business
cycle (Tanner, 2004; Wyplosz, 2005).

A common form of fiscal rules which have been studied prevalesthhe
balanced budget rule, requiring spending not to exceed revenue. Ehisarube
considered as fiscal policy under the short-term perspective abbee, @@mbined
with an annual budget. According to the existing literaturgerterally tends to
make fiscal policy more procyclical except under special cistantes. Sorensen
and Yosha (2001) suggest that a balanced budget rule could limit thg abi
governments to borrow in recessions. The authors show that the WS stat
government which has a less strict rule could accumulate damyunds in booms,
in other words, the state could operate more countercyclical fisbay. Manasse
(2005) also argues that a balanced budget rule could induce procfystiabpolicy.

The author points out that if policymakers could observe the output gdpcta s
balanced budget rule could mitigate the political distortions butictsg the
countercyclicality of fiscal policy. Tanner (2004) also arguesdhzalanced budget
rule could prevent countercyclical policy. However, the author shihas a
balanced budget rule could be compatible with a tax smoothing policy under
practical situations that permits persistent deficit and debunaglation, and

therefore governments could operate countercyclical fiscal policy.

Other studies in this literature debate the effect of the &4&8 on the fiscal
stance of the Euro area after its implementafiorit has been a controversial issue
whether the SGP rules should be more flexible or not. Mackie®@26) argues
that strict fiscal rules could be helpful to operate countewaicliiscal policy
sometimes. The author points out that making the SGP rules mxitdefleould
lead to more procyclical fiscal policy rather than countercgtjpolicy because high
deficits could arouse credit constraints, and it finally leadsrixduction in the room
for countercyclical policy. Gali and Perotti (2003) show that iseaf policy of 11
EMU countries has become more countercyclical after introdubm&GP rules by
comparing the fiscal stance before and after introducing ther8i@® However,

22. On the other hand, Carmignani (2010) arguesdingernational fiscal rules by Central African
Economic and Monetary Community (CEMAC), and Weftican Economic and Monetary Union
(WAEMU) could prevent governments from implementaauntercyclical fiscal policy.
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the authors also show that there is a global trend towards aaoonéercyclical
fiscal policy by showing not only the trend of 11 EMU countries but also the trend of
three non-EMU European countries and five OECD countries; theréf@rauthors
argue that there is no empirical evidence on the effect of the 18f8s on fiscal

cyclicality.

On the other hand, Arreaza, Sorensen, and Yosha (1999) suggest that SGP rules
should be relaxed because the government deficit helps provide largargation
smoothing. Schick (2003) argues that the SGP rules could induce prakiistal
policy. Marinheiro (2007) also shows that SGP rules force fisodty to be
procyclical. The author points out that the conclusion of Gali and Perotti (2003), that
fiscal policy of EU countries become more countercyclical afteoducing the SGP
rules, is not supported by the robust test which utilizes real-diata instead of ex-
post data. Afonso and Claeys (2008) also show that the SGP rulesohaemoved
procyclical fiscal policy of four EMU countries (France, GenyaPortugal, and
Spain) by analysing three periods of the fiscal procyclicaitythese countries.
Candelon, Muysken, and Vermeulen (2010) also show that the discretfstaly
policy of EMU countries remains procyclical after introducihg SGP rules even
though they utilize the same data source as Gali and Perotti (28@8)kel (2011c)
argues that SGP rules could make governments’ official foreedstut economic
growth more optimistic, especially in booms, and they in turn coeddl to

procyclical fiscal policy.

However, there are several weaknesses in the existimgtlite. It mainly
analyses a sample of annual fiscal rules, such as balanced huidgetr the SGP
rules, without considering the time coverage of these rulesdditian, it focuses on
the theoretical explanation on the effect of fiscal rules witlheittg supported by
the empirical evidencg, or it simply examines the effect of fiscal rules by
comparing each period. Therefore, this chapter analyses tloe¢ efféscal rules
empirically discriminating between annual fiscal rules andirmgahbr fiscal rules to

assess the effect of fiscal rules more accurately.

23. To the best of our knowledge, only Manasse §2@dalyses the role of fiscal rules empirically by

including the dummy variable for fiscal rules irttte regression equation through a sample of 49
emerging and industrial countries, and the authoms that fiscal rules enable fiscal policy more

countercyclical.
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3. Empirical analysis

This chapter analyses the role of the time coverage of fiscal rules in aetgrmi
fiscal procyclicality. This section firstly analyses thel@al properties of fiscal
policy of OECD countries across spending categories throughredatam approach.
We also compare the level of fiscal procyclicality of eactntry before and after
introducing fiscal rules dividing annual fiscal rules and multi-y@acal rules
respectively. Then, this section analyses the cyclical prepeofifiscal policy of
OECD countries across spending categories through a regressi@acipprWe
estimate the level of fiscal procyclicality of OECD cousdriboth individually and
collectively through time series and panel analysis. Fintilg, section examines
the role of fiscal rules in determining fiscal procyclicality throagbanel data model.
We compare the effect of annual fiscal rules with multi-yesral rules on fiscal

procyclicality.

3.1. Data description

The sample consists of 26 OECD counfiteand we employ annual data for
the period 19702088 For the data on GDP and fiscal variabléss chapter
utilizes the data of OECD Economic Outlook No0.86, published in 2010. All nominal
data are converted into constant prices by using the GDP adeftdiowing the
existing literatur€. This chapter analyses six categories of government spéhding
government consumption (CGAAV), interest payments (GGINTPV), current
transfers (TCTV), current expenditure (YPGV), government investfi&RAV),

and total expenditure (YPGTV): where those references inkéiscare the

24. Czech Republic, Poland, Mexico, and Turkey exeluded because their fiscal data are not
provided by the OECD Economic Outlook databaseaarkie used only after mid-1990s.

25. It does not start at 1970 for all countriesause of the data availability.

26. Utilizing nominal fiscal variables has a weadhehat it could eliminate a change in fiscal
variables that takes the form of the relative p(lcene, 2003).

27. Total spending consists of current expendiaué capital expenditure. Current expenditure is
made up of government consumption (purchases ofigyand services, and salary of employees),
interest payments, and current transfers (spenaiingroperty, social security benefit, subsidy, .etc)
Capital expenditure is comprised of government stiwent (gross fixed capital formation) and other
capital spending on land and intangible asset.
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databases’ references. This classification of government speisdibgsed on
economic characteristics of government spending following theirex literature
(llzetzki and Végh, 2008; Alberola, Minguez, Hernandez de Cos, andqukis,
2003). Table 2.1 presents descriptive statistics of the data. ifitherid sixth
columns indicate the share of government spending relative to xpehditure and
GDP respectively. The fifth column shows that government consumpti®AAR)
occupies nearly a half of total expenditure (YPGTV) followedchyrent transfer
(TCTV, 28.8%), government investment (IGAAV, 17.1%), and interest payment
(GGINTPV, 6.7%).

Table 2.1 Summary statistics of fiscal data

No. of No. of Mean (A) A/H A/B
countries observations
GDPV (B) 26 889 36.817 - 100%
CGAAV (C) 26 889 5.159 49.6% 14.0%
GGINTPV (D) 26 863 0.700 6.7% 1.9%
TCTV (E) 26 862 2.988 28.8% 8.1%
YPGV (F=C+D+E) 26 870 8.637 83.1% 23.5%
IGAAV (G) 26 881 1.781 17.1% 4.8%
YPGTV (H=F+G) 26 857 10.392 100.0% 28.2%

Note : (1) Unit of each variables is 1,000 billienit of local currency.
(2) The sample period is 1970-2008. Some varididges a shorter period due to the data availability
Source: OECD Economic Outlook Database No0.86.

With regard to the main control variables, we employ five mairabkes which
have been commonly utilized in the existing literature, and we addily include a
dummy variable for fiscal rules. The summary statisticeaftrol variables are

explained in Table 2.2.

Table 2.2 Summary statistics of control variables

col\:J%t(r)ifes o bsglrg;a?cifo ns Mean 3 ;(ea\‘/rilz;:l t?clgﬂ Min Max
OPEN 26 865 58.824 % 42.404 10.193 301.412
POLCON 26 852 0.468 0.094 0.148 0.718
GDPPC 26 865 $23,130 9,091 3,030 77,766
GOVSIZE 26 857 43.553 % 9.563 17.078 70.928
DEBTRT 26 704 57.818 % 29.599 4,980 175.274
RULE 26 889 0.362 0.481 0 1

Note : (1) OPEN is a measure of trade openness(@DLis a political power dispersion index, GDPPC is
income per capita, GOVSIZE is the size of publictee DEBTRT is the government debt to GDP ratiod a
RULE is a dummy variable for the fiscal rules.

(2) The sample period is 1970-2008. Some varididee a shorter period due to the data availability

Sources: OECD Economic Outlook Database No.86, Méorid Tables 6.3, Henisz database (2010), and IMF
fiscal rules database (2009).
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Trade openness (OPEN) is included to assess the effect of coediraints
following Woo (2009), Mackiewicz (2008), Aghion and Marinescu (2007), and Lane
(2003). This variable is defined as the sum of exports and import&®@kwhich
is taken from Penn World Tables 6.3 (2009).

Power dispersion index (POLCON) is included to assess thd effgolitical
constraints following Lane (2003) and is taken from Henisz datal2@8®)( It
measures political risk by considering the number of independenthasmrof the
government with veto power over policy change, and the distribution ferenees
across branches of the government and within each legislative brahehefore, a
high index means a lower probability that policy will change due taéhe power
in the government. This index measures political risk range femm when it is
most hazardous (concentrated power) to one when it is most constidispetded

power).

Income per capita (GDPPC) is included to check the effechefldvel of
development and is in PPP (Purchasing Power Parity) ternmg tiikim Penn World
Tables 6.3. This variable is defined as the log of GDP per capa.size of public
sector (GOVSIZE) is included to check whether the cyclical ptigseof fiscal
policy are different depending on the government size and is definbé astio of
total expenditure relative to GDP following Woo (2009). The governmdsit tde
GDP ratio (DEBTRT) is also included to check the effect sédi space following
Lledd, Yackovlev, and Gadenne (2009) and Mackiewicz (2008).

Table 2.3 The types of fiscal rules

A nominal expenditure ceiling

Expenditure A real expenditure ceiling

Rule A nominal expenditure growth rate

A real expenditure growth rate

Constraints on the allocation of higher than an expected revenues in good times
A tax rate cannot be raised

A specific budget balance in nominal terms

A specific budget balance as a % of GDP

Balance Rule A specific budget balance as a % of GDP in cyclically adjusted or structural terms
As a % of GDP within a range of possible value on growth development
Improvement budget balance as a % of GDP

A specific amount of debt in nominal terms

A specific debt/GDP ratio

A given reduction in specific debt/GDP ratio

A ceiling for government debt

Revenue Rule

Debt Rule

Source : 2007 OECD survey of budget practicespgodedures.
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A dummy for fiscal rules (RULE) is included to check the dff#fantroducing
fiscal rules. Regarding the data about fiscal rules, this ahaptploys the survey
which was conducted by IMF. According to the IMF fiscal rules data(2869), 27
countries out of 30 OECD countries utilize several types of frstes to respond to
their fiscal situation. Table 2.3 presents the detailed tygfediscal rules:
expenditure rule, revenue rule, budget balance rule, and debt rule.cdtoiries
utilize only one fiscal rule and 23 countries utilize two or mbemttwo fiscal rules.
Most countries introduced budget balanced rules and debt rules at tbetigenm
EU countries have adopted supranational rules through the Stability amthGtact
as well as their own national fiscal rules. Table 2.4 shows the time coveragmabf fi
rules across countries. Ten countries set fiscal target &naatl 17 countries
target multi-year or over business cycle. Our empiricalyaizadivides OECD
countries into three groups depending on both the existence of riidesiland the
time coverage of fiscal rules regardless of the types o&lfisules which each
country introduces. This analysis can be consistent with our thebretadel in
subsection 2.3 considering the fact that most countries are adopéingutiget

balance rules.

Table 2.4 The time coverage of fiscal rules

Time coverage Countries

Austria(1995, BD), Belgium(1992, BD) Canada(1998, EBD), Greece(1992, BD),
Hungary(2004, BD), Ireland(1992, BD), Italy(1992, BD), Poland(2004, BD),
Portugal(1992, BD), Slovakia(2004, BD)

Annual rules”
(10 countries)

Australia(1998, RBD), Czech Republic(2004, EBD), Denmark(1992, ERBD),
France(1992, ERBD), Finland(1995, EBD), Germany(1972, EBD),
Multi-year rules Iceland(2004, E), Japan3) (1947, E), Mexico(2006, RB),

(17 countries) Netherlands(1992, ERBD), New Zealand(1994, BD), Norway(2001, B),
Luxembourg(1992, EBD), Spain(2003, BD), Sweden(2000, EBD),
Switzerland(2003, B), UK(1997, BD)

No fiscal rules

4)
(3 countries) Korea, Turkey, USA

Note : 1) Start year of fiscal rules and the typésfiscal rules which are introduced are in paresds
(E: expenditure rule, R: revenue rule, B: budgédree rule, D: debt rule).

2) Five countries (Belgium, Greece, Ireland, Itagd Slovakia) have only the SGP rules.

3) The expenditure rule of Japan is similar tolibdget balance rule rather than an expenditurengelowever,
the Japanese government has waived this rule $®ic® except for the period 1990-1993. Therefdreili be
classified as ‘the countries with no fiscal rulesbur correlation analysis.

4) The USA government introduced multi-year figglans from 1985 to 2002 (Gramm-Rudman-Hollings éfct
1985, replaced by the Budget Enforcement Act of0)9However, we include the USA in the ‘No fiscales
country’ because it covered only discretionary sieg and IMF database exclude the USA in their list
Source: IMF fiscal rules database.

25



3.2. Empirical methodology

There are two methodologies adopted in the existing literatureeasuring the
cyclicality of fiscal policies. One is the correlation lhsaeasure of cyclicality
(Lane 2003; Riascoc and Végh, 2004; Talvi and Végh, 2005; Carmignani, 2010;
lizetzki, 2011; Huart, 2011), and the other is the regression based nmeasurd he
former has a weakness that the result of correlation mighhibkeading under
different volatilities of samples (Lane, 2003; Woo, 2009) even though itahas
advantage of simplicity. Therefore, the latter is prevalartilized in the literature.

This chapter employs both of methods.

With regard to the correlation based method, this chapter analiiges t
correlation between the cyclical component of government spendintpewgclical
component of GDP. This chapter calculates the cyclical compongavefnment
spending and GDP utilizing two types of methods; the difference ofrdag
variables and detrended series using Hodrick-Prescott filter folipthe existing

literatures®.

With regard to the regression based method, this chapter utilizlstifnat
series analysis and panel data analysis. Firstly, this ethaphducts country by
country time series regression of the form (2.6) and the panel dadtl of the form
(2.7) in order to obtain measures of procyclicality in the variousgoaies of

government spending.

A IOg Git =a; + Z?:O ﬁUA lOgGDPi,t_j + &t (26)

A lOg Git =a; + Z?:O ﬁ]A lOgGDPi’t_]' + Eit (27)

where Alog G is various categories of first difference of the log rgavernment
spending in country i and year t. The lagged values of thafffstence of log real
GDP are included in this equation to control the effect of past ecorgnmivth on

current government spending. We choose two years lags by nature of budget proces

28. Utilizing the difference of log real variablesfers to a classical notion of business cycle avhil
utilizing detrended series corresponds to a naifaycles in deviation (Carmignani, 2010).
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and regression results. A positive valuepefimplies procyclical behaviour of

government spending.

Secondly, to find out the effect of fiscal rules, this chaptemeséis a one-step
approach of the form (see, for example, Alesina, Campante, aralifial2008;
Mackiewicz, 2008; Lledd, Yackovlev, and Gadenne, 2009; Diallo, 2009):

Alog Gy = a; + Y., f;AlogGDP;,_j + yZy X AlogGDPy + &  (2.8Y°

where Z; is a set of control variables including trade openness (OPEN)icalolit
power dispersion index (POLCON), income per capita (GDPPC}itleeof public
sector (GOVSIZE), the government debt to GDP ratio (DEBTRT),th@cdiummy
variable for the existence of fiscal rules (RULE) . Adhtrol variables are included
as the form of interaction variables to estimate the effetiiese variables on fiscal
procyclicality. This is because the coefficient of the irt#oa term measures the
change in the coefficieny when each control variable changes by one unit
(Preacher, 2003). In other words, it indicates the effect of eautnol variable on

the level of fiscal procyclicality.

Some existing literature (Lane, 2003; Aghion and Marinescu, 2007; Woo, 2009)
utilize a two-step approathto examine the determinants of fiscal procyclicality.
This approach could reflect a different output elasticity of eaxintcy avoiding
unitary elasticity assumption of a one-step approach (Lane, 2008 eudr, it is
likely to be biased and overestimate the true effect of covredble on the level of
procyclicality even though it is weak or insignificant because phecedure
considers the estimated variables in the first stage to bevab&er(Mackiewicz,
2008) even though it could give a nosy signal of true values (Aghiemods, and
Kharroubi, 2009).

This chapter employs the one-step approach to check the effestaifrules
on fiscal procyclicality in line with most existing liteuae. This is because the

29. The reason for including constant is the eristeof structural balance (see Schick, 2003) or
inflexible spending.

30. At first stage, an indicator of fiscal procgdliity is estimated using time series analysisaufhe
country, and then the determinants are found byessing estimated fiscal procyclicality indicators
on control variables using a cross-section analysis
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dummy variables for fiscal rules are different across eadbdyebut the two-step
approach cannot allow time invariant regressors in the second stége.is also
because the two-step analysis could suffer from small sarmgdesince our sample

includes only 26 countries.

3.3. Estimation results

3.3.1. Correlation approach

This section firstly analyses the cyclical properties of guwent spending of
OECD countries across spending categories and country groups, andairenesx
the difference of the cyclical properties between before aed iatroducing fiscal

rules through correlation approach.

(1) The cyclical properties of fiscal policy across spending categories

Table 2.5 presents the average of the correlation between tlieaky
component of government spending and the cyclical component of GDP in OECD
countries by utilizing the first difference of log real vareghl One can see from the
results that the cyclical properties of fiscal policy of OEG&untries are different
across spending categories. Government consumption (CGAAV) andnievest
(IGAAV) have a positive correlation with GDP, while interesyipants (GGINTPV)
and current transfers (TCTV) have a negative correlation witFP.GDhese results
could be interpreted that government consumption and investment show a
procyclical pattern, while interest payments and current gasShow a
countercyclical pattern.  Current expenditure (YPTV) and totgbeediture
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(YPGTV), therefore, appear to have an acyclical patteriThese results could be
rationalized if one considers the characteristics of spendiegaats. Government
consumption and investment are spending categories which policymalrsl c
discretionarily. On the other hand, current transfers can be functioned as automatic
stabilizers since they include cyclical sensitive spending sitesuch as

unemployment benefit, and governments cannot adjust current transfers easily.

Table 2.5 The average of correlation between government spending and GDP

Mean S.D. Max Min
Government consumption (CGAAV) 0.141 0.240 0.648 -0.264
Interest payments (GGINTPV) -0.063 0.282 0.521 -0.447
Current transfers (TCTV) -0.101 0.272 0.456 -0.700
Current expenditure (YPGV) -0.011 0.265 0.414 -0.689
Government Investment (IGAAV) 0.180 0.168 0.484 -0.106
Total expenditure (YPGTV) 0.006 0.240 0.507 -0.395

Note : All variables are expressed in the firsfadi#nce of log real terms. The sample period ®+2008.
Source: OECD Economic Outlook Database No0.86.

These results are generally consistent with the existingtlitee which analyses
the cyclical properties of fiscal policy across spending caieg) llzetzki (2011)
analyses data with 21 high-income countries and 81 developing cowsingsthe
correlation approach, and the author shows that government consumption and
investment appear to be procyclical both in high-income and developumiries.
Lane (2003) examines the cyclical properties of fiscal pafc32 traditional OECD
countries by both the correlation approach and the two-step regressioadp@nd
the author shows that government consumption and investment appear to be
procyclical, while current expenditure and total expenditure to dyelieal or

countercyclical>. Gali and Perotti (2003) find that government investment of 11

31. When we calculate the correlation between tfodioal component of government spending and
GDP collectively following Talvi and Végh (2005)he results show a large degree of similarity with
our results. Government consumption and investrhamé a significantly positive correlation with
GDP as can be seen from Appendix 2. Table 2A.2.

32. Lane (2003) analyses the cyclical propertiedisafal policy across six spending categories:
government consumption, current expenditure, currexpenditure net of interest payments,
government investment, total expenditure, and ®tglenditure net of interest payments. However,
one needs not to deal with total (current) expemdinet of interest payments. One can suggest two
factors for the reason. From the short term viamigp there is no strong reason to exclude only
interest payments rather than other nonflexible eegture. From the long term viewpoints,
governments can adjust the amount of interest paigiey changing the combination of debt and tax.
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EMU countries shows mild procyclical behaviour. Alberoldniiez, Hernandez
de Cos, and Marqueés (2003) also show that government investment appears
procyclical while current transfers and interest paymentscatmtercyclical by
analysing 14 EU member countries.

Government spending can be divided by discretionary component which is
decided by fiscal authorities and the cyclical component whichffectad by
business cycle fluctuations (Candelon, Muysken, and Vermeulen, 2010plalbe
Minguez, Hernandez de Cos, and Marqueés, 2003; Gali and Perotti, 2003).
Automatic stabilizers are mainly related to current trassferot government
consumption and investment (Romero-Avila and Strauch, 2008). The anlyite
government spending which is treated as cyclically sensitiven&snployment-
related current transfers (Girouard and Andre, 2005; CBO, 2008), whotiesnthat
the existence of automatic stabilizers make government spendioge m
countercyclical since unemployment benefit payments incremsecessions and
decrease in booms. Table 2.6 confirms these arguments, which ptheemtsrage
of the correlation between the cyclical component of cyclicaljysaed government
spending® and the cyclical component of GDP. One can see from the rdsailts t
government spending generally becomes less countercyclical whegff¢ice of
automatic stabilizers is excluded. These results are cartsistth the existing
literature (Gali and Perotti, 2003; Braun, 2001).

Table 2.6 The average of correlation between government spending and GDP
(cyclically adjusted government spending)

Mean S.D. Max Min
Cyclically adjusted current transfers (TCTAV) -0.023 0.263 0.569 -0.520
Cyclically adjusted current expenditure (YPGAV) 0.032 0.262 0.535 -0.585
Cyclically adjusted total expenditure (YPGTAV) 0.057 0.243 0.607 -0.311

Note : All variables are expressed in the firsfedténce of log real terms. The sample period ®012008.
Source: OECD Economic Outlook Database No0.86.

Empirical results also show that there is no biffedénce between the cyclical properties of total
(current) expenditure and total (current) expendiexclusive of interest payments.

33. Cyclically adjusted government spending is gorent spending net of the effect of automatic
stabilizers.
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To check the robustness of our results, this section also examenagetrage of
the correlation between the cyclical component of government speadohghe
cyclical component of GDP by utilizing detrended series usingdttrick-Prescott
filter. Table 2.7 generally confirms our baseline results. fHsalts show that
government investment appears to be procyclical, while currenfararegppear to
be countercyclical. The level of procyclicality is lower thhattof when the first
difference of log real variables is utilized in Tabel 2.5 a8l These results are
consistent with Riascoc and Végh (2004) who show that the level of procyclafality
government consumption is lower when detrended series are utilizbd G7 and
industrial countries. However, the interest payments move from erayaolical to
procyclical. There are contradictive arguments about theceydliroperties of
interest payments in the existing literature. Lane (2003pesrghat interest
payments can be procyclical considering the strategic behavfopuldic debt
managers. llzetzki and Végh (2008) show that interest paymentxyckcal by
analysing 21 high-income and 81 developing countries, while Alberdlagudz,
Hernandez de Cos, and Marqueés (2003) show that interest payments are

countercyclical by analysing the 14 EU member countries.

Table 2.7 The average of correlation between government spending and GDP

(HP filter)
Mean S.D. Max Min
Government consumption (CGAAV) 0.001 0.286 0.603 -0.408
Interest payments (GGINTPV) 0.078 0.259 0.406 -0.471
Current transfers (TCTV) -0.261 0.277 0.377 -0.861
Current expenditure (YPGV) -0.158 0.313 0.381 -0.773
Government Investment (IGAAV) 0.173 0.185 0.558 -0.199
Total expenditure (YPGTV) -0.150 0.274 0.420 -0.781
Cyclically adjusted current transfers (TCTAV) -0.109 0.273 0.373 -0.779
Cyclically adjusted current expenditure (YPGAV) -0.067 0.314 0.564 -0.691
Cyclically adjusted total expenditure (YPGTAV) -0.065 0.284 0.596 -0.697

Note : All variables are the cyclical componentsaolitare derived by HP filter. The sample period330-2008.
Source: OECD Economic Outlook Database No0.86.

To conclude, government consumption and investment seem to be procyclical,
while current transfers appear to be countercyclical, in generae procyclical

properties of government consumption and investment are offset by &otoma
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stabilizers in budget system such as current transfers. @herdie fiscal policy of
OECD countries appears to be acyclical from the viewpoint of &tpénditure.
However, one should note that governments cannot adjust the amount of total
expenditure timely and easily because of automatic stabilizef&herefore,
government consumption and investment could be the most appropriate indices to
measure fiscal cyclicality. These results could provide mearingblicy
implications in the sense that government consumption and invedtraemtthe

important fiscal policy tools which policymakers can control discretionarily

(2) The cyclical propertiesof fiscal policy across countries

Table 2.8 and 2.9 present the cyclical properties of government spewioss
countries. Table 2.8 shows the correlation between the cyclical contpohe
government spending and the cyclical component of GDP across tlfiierendi
groups of countries according to the type of fiscal rules which eadhtry is
adopting, and Table 2.9 shows the correlation between the cydicglonent of
government spending and the cyclical component of GDP across fdereudif
groups of countries according to the level of development and re@ae.can see
from the results of Table 2.8 that the fiscal policy of OECD aumsiseems to be
procyclical from the viewpoint of some spending categories. Thetro@siwith
annual fiscal rules seem to operate procyclical fiscal palityaverage across all
spending categories except interest payments (GGINTPV), Wigleountries with
multi-year fiscal rules seem to operate procyclical figgdicy on average only in
terms of government consumption (CGAAV) and investment (IGAAV).

34. Average shares of government consumption avesiment relative to total expenditure is about
50-70% across countries.
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Table 2.8 Correlation between government spending and GDP across countries
(type of rules)

(1) (2) (3) (4) (5) (6)

rule country CGAAV  GGINTPV  TCTV YPGV IGAAV  YPGTV
Annual Austria 0.317 -0.069 0.069 0.162 0.175 0.166
rules Belgium 0.161 0.019  -0.005 0.080 0.041 -0.043
(9) Canada -0.125 0.173  -0.266 -0.140 -0.017 -0.184
Greece 0.061 -0.203 0.290 0.048 0.471 0.125
Ireland 0.238 -0.390  -0.173 -0.116 0.386 -0.009
Hungary 0.231 -0.412 0.456 0.277 -0.097 0.379
Italy 0.214 0.215  -0.168 0.103 0.052 0.081
Portugal 0.648 -0.007 0.158 0.414 0.402 0.460
Slovakia 0.487 -0.418 0.103 0.285 0.267 0.115
Mean 0.248 -0.121 0.052 0.124 0.187 0.121
Multi- Australia -0.055 0.158  -0.553 -0.212 -0.048 -0.056
year Denmark -0.191 0.178 -0.160 -0.108 0.163 -0.219
rules France 0.266 -0.447 0.003 0.062 0.177 -0.219
(14) Finland 0.015 -0.433  -0.538 -0.448 0.291 -0.395
Germany 0.347 0.305  -0.248 0.040 0.322 0.030
Iceland 0.524 -0.341  -0.101 0.185 0.347 0.001
Luxembourg -0.047 0.081 0.172 0.110 -0.106 0.085
Netherlands 0.158 -0.154 0.006 0.029 0.067 -0.042
Norway 0.242 0.183 0.119 0.216 0.181 0.208
New Zealand 0.223 0.277  -0.083 0.204 0.166 0.507
Spain 0.294 -0.335 0.018 0.009 0.140 -0.068
Sweden -0.062 -0.215  -0.228 -0.259 0.055 -0.301
Switzerland -0.264 -0.443  -0.700 -0.689 0.315 -0.237
UK -0.169 0.132  -0.437 -0.349 0.135 -0.214
Mean 0.092 -0.075  -0.195 -0.086 0.157 -0.066
Norules  Japan 0.376 0.521 0.114 0.350 0.484 0.302
(3) Korea -0.114 -0.135  -0.091 -0.149 0.289 0.053
USA -0.119 0.131  -0.393 -0.377 0.024 -0.359
Mean 0.047 0.172  -0.123 -0.059 0.266 -0.002
All Mean 0.141 -0.063  -0.101 -0.011 0.180 0.006
(26) S.D. 0.240 0.282 0.272 0.265 0.168 0.240
MAX 0.648 0.521 0.456 0.414 0.484 0.507
MIN -0.264 -0.447  -0.700 -0.689 -0.106 -0.395

Note : CGAAV is government consumption, GGINTP\initerest payments, TCTV is current transfers, YPGV
is current expenditure, IGAAV is government investiy and YPGTV is total expenditure. All variabtes
expressed in the first difference of log real terfile sample period is 1970-2008.

Source: OECD Economic Outlook Database No0.86.

With regard to explaining government consumption (CGAAV) in column (1),
about two thirds of OECD countries seem to operate their goverrmoestmption
in a procyclical pattern as can be seen from Graph 2.1. All countries, exoaplaCa
which introduce annual fiscal rules (black bars in graph) showeayglical pattern
while a half of countries which introduce multi-year fiscal rlebite bars in graph)

show procyclical pattern.
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Graph 2.1 Correlation between government consumption and GDP
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the level of correlation between the cyclical com@at of government consumption and GDP, which meis

the level of procyclicality. The average of coatédn coefficients is 0.141.

With regard to explaining government investment (IGAAV) in columnagf)
Table 2.8, most OECD countries seem to operate their governmenmewésn a
procyclical pattern as can be seen from Graph 2.2. With regaxptaining other
spending categories, such as current transfers (TCTV), curpeendiiure (YPGV),
and total expenditure (VPGTYV), the countries which introduce annuall fistes

show a more procyclical patterns than the countries with multi-yeat figeg”.

Graph 2.2 Correlation between government investment and GDP
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level of procyclicality. The average of correlaticoefficients is 0.180.

35. When we calculate the correlation between ffodical component of government spending and
GDP collectively following Talvi and Végh (2005he results show a large degree of similarity with
our results. The countries which introduce anfisabl rules show more procyclical patterns tham th
countries with multi-year fiscal rules, as can bersfrom Appendix 2. Table 2A.2.
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One can also see from the results in Table 2.9 that the fislogy pf the EMU

countries shows a more procyclical pattern than that of other advanced cduntries

Table 2.9 Correlation between government spending and GDP across countries
(country groups)

(1) (2) (3) (4) (5) (6)

country CGAAV  GGINTPV  TCTV YPGV  IGAAV  YPGTV

Austria 0.317 -0.069 0.069 0.162 0.175  0.166

Belgium 0.161 0.019 -0.005 0.080 0.041  -0.043

France 0.266 -0.447 0.003 0.062 0.177  -0.219

Finland 0.015 -0.433 -0.538 -0.448 0.291  -0.395

Germany 0.347 0.305 -0.248 0.040 0.322  0.030

Greece 0.061 -0.203 0.290 0.048 0.471 0.125

EMU(12) Ireland 0.238 -0.390 -0.173 -0.116 0.386  -0.009
Italy 0.214 0.215 -0.168 0.103 0.052  0.081

Luxembourg -0.047 0.081 0.172 0.110 -0.106  0.085

Netherlands 0.158 -0.154 0.006 0.029 0.067  -0.042

Portugal 0.648 -0.007 0.158 0.414 0.402  0.460

Spain 0.294 -0.335 0.018 0.009 0.140  -0.068

Mean 0.223 -0.118 -0.035 0.041 0.201  0.014

Denmark -0.191 0.178 -0.160 -0.108 0.163  -0.219

Other Iceland 0.524 -0.341 -0.101 0.185 0.347  0.001
Advanced Norway 0.242 0.183 0.119 0.216 0.181  0.208
European Slovakia 0.487 -0.418 0.103 0.285 0.267  0.115
countries Sweden -0.062 -0.215 -0.228 -0.259 0.055 -0.301
(7) Switzerland -0.264 -0.443 -0.700 -0.689 0.315  -0.237
UK -0.169 0.132 -0.437 -0.349 0.135  -0.214

Mean 0.081 -0.132 -0.201 -0.103 0.209  -0.092

Other Australia -0.055 0.158 -0.553 -0.212 -0.048  -0.056
Advanced Canada -0.125 0.173 -0.266 -0.140 -0.017 -0.184
non- Japan 0.376 0.521 0.114 0.350 0.484  0.302
European Korea -0.114 -0.135 -0.091 -0.149 0.289 0.053
countries New Zealand 0.223 0.277 -0.083 0.204 0.166 0.507
(6) USA -0.119 0.131 -0.393 -0.377 0.024  -0.359
Mean 0.031 0.187 -0.212 -0.054 0.150  0.044

Emerging(1) Hungary 0.231 -0.412 0.456 0.277 -0.097 0.379

Note : CGAAV is government consumption, GGINTP\iriterest payments, TCTV is current transfers, YPGV
is current expenditure, IGAAV is government invesii) and YPGTYV is total expenditure. All variabéee
expressed in the first difference of log real terfike sample period is 1970-2008.

Source: OECD Economic Outlook Database No.86.

With regard to explaining government consumption (CGAAV) in column (1),

current transfers (TCTV) in column (3), current expenditure (YP@\tolumn (4),

36. With regard to the classification of countridss thesis follows that of IMF World Economic
Outlook. OECD countries can be divided into 26 Adeed Economies and four Emerging market
Economies. This thesis divides 26 Advanced Ecoasrinto three groups: 12 EMU countries (we
include Slovakia into other European countries bseait joined EMU in 2009), seven other
European countries, and six other non-Europeantdesn The results of emerging market countries
are difficult to be considered to be meaningfutsithe sample is only one.
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and total expenditure (YPGTV) in column (6), EMU countries genedibw a
procyclical or acyclical pattern while other advanced counttiesvsan acyclical or
countercyclical pattern. These results are consistent witht K2@t1) who shows
that procyclical fiscal policy is more frequent in EMU courdrilean in other OECD
countries by analysing panel data from 20 OECD countries whttle isame dataset
as we utilize. This relationship between EMU countries and ottleanaed
countries is similar to the relationship between the countreshwintroduce annual
fiscal rules and multi-year fiscal rules. This could be bseaa large number of
EMU countries introduce only annual fiscal rules compared with ther @idvanced
countried’. This implies that the countries which adopt annual fiscal aresnore
likely to implement procyclical fiscal policy while the coungri@hich adopt multi-
year fiscal rules are more likely to implement countercyclical lfjsckcy.

(3) The effect of introducing fiscal rules

This subsection examines the difference of the cyclical pregedf fiscal
policy before and after the introduction of fiscal rules. Three cesn{Hungary,
Iceland, and Slovakia) are excluded from the analysis because oftlathe
availability®®. Table 2.10 presents the average change in the correlation béteeen
cyclical component of government spending and the cyclical componenDBf G
before and after the introduction of fiscal rules. The correlatibwdas spending
and GDP generally becomes more negative after introducing fisles except
interest payments (GGINTPV). However, this phenomenon cannot be ébéelais
the only effect of fiscal rules because it could come fromohajltrend (Gali and
Perotti, 2003). In this subsection, we compare the change in comedgifner side
of the implementation of fiscal rules by dividing OECD countries into segeoaps

to assess the role of the different time coverage of fiscal rules.

In the case of countries which introduce annual fiscal rules, thelaions

between spending and GDP do not show meaningful differences extemssi

37. The ratio of countries which introduce only aainfiscal rules is 50% in EMU countries (six out
of 12 countries) and 14% in other advanced cownftigo out of 13 countries).
38. The number of data in these countries is amly $ince they introduced fiscal rules in 2004.
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payments (GGINTPV). On the other hand, in the case of countriek witioduce
multi-year fiscal rules, the correlation between spending an® G&comes more
negative after introducing fiscal rules except interest paysn@aGINTPV). It

shows meaningful differences except government investment (IGAAV).

Table 2.10 The change in correlation between government spending and GDP

(1) (2) (3) (4) (5) (6)

CGAAV GGINTPV TCTV YPGV IGAAV  YPGTV

Overall 0.105 -0.020 -0.134 -0.044 0.181 -0.014

All countries Before 0.123 -0.131 -0.167 -0.089 0.161 -0.046
(23) After -0.034 -0.027 -0.244 -0.179 0.140 -0.173
Difference -0.158 0.104 -0.077 -0.090 -0.020 -0.127

Overall 0.216 -0.037 -0.013 0.079 0.216 0.085

Annual rules Before 0.192 -0.133 -0.039 0.007 0.177 -0.001
(7) After 0.194 -0.026 -0.129 -0.016 0.178 -0.016
Difference 0.002 0.107 -0.090 -0.023 0.001 -0.015

Overall 0.058 -0.055 -0.202 -0.107 0.143 -0.071

Multi-year  Before 0.080 -0.130 -0.249 -0.150 0.150 -0.074
rules (13) After -0.180 -0.029 -0.318 -0.282 0.116 -0.273
Difference -0.260 0.102 -0.069 -0.132 -0.034 -0.199

Note : CGAAV is government consumption, GGINTP\initerest payments, TCTV is current transfers, YPGV
is current expenditure, IGAAV is government investiy and YPGTV is total expenditure. All variabtes
expressed in the first difference of log real terfiie sample period is 1970-2008.

Source: OECD Economic Outlook Database No0.86.

If one compares the effect of both types of rules, one can séacthiat the
countries which introduce multi-year fiscal rules generatiydt to become more
countercyclical than the countries which introduce annual fiscal. ritethe case of
government consumption (CGAAV), the annual rules do not affect the tével
procyclicality very much while multi-year rules tend to make more
countercyclical’. For example, government consumption of Finland had maintained
a similar level of procyclicality after 1995 when annual rukess adopted, but it

became clearly more countercyclical after introducing multi-yeasrial 199¢’.

To conclude, the introduction of fiscal rules could reduce the ldvébacal

procyclicality of some spending categories such as governnoasumption and

39. Huart (2011) compares the correlation betwberchange in cyclically-adjusted primary balance
and the change in output gap dividing pre and f@889. The result for each country is generally
consistent with our results.

40. The correlations between the cyclical componemgfovernment consumption and GDP in Finland
are:  (1971-1994) 0.015 (1995-1998) 0.149 (1999-2008) -0.839
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current transfers. Multi-year fiscal rules tend to enhancedhb@tercyclicality of

fiscal policy, but the favourable effect of annual rule is not céftain

3.3.2. Regression approach

This section examines the cyclical properties of fiscal pdiny the role of the
time coverage of fiscal rules in determining fiscal cydiligathrough regression
analysis. At first, this section explores the cyclical progerof fiscal policy in
OECD countries by analysing across various spending categiorgesgyh both time
series analysis and panel data analysis. Then, this sectimimesahe role of fiscal
rules by dividing annual fiscal rules and multi-year fiscaésulising a panel data
model. We conduct several analyses to check robustness using emgaum

variables, the dynamic panel model, and a sample of the SGP rules.

(1) Thecydical propertiesof fiscal pdlicy acrasspending categoriesand countries

We first analyse the cyclical properties of government spen@ici@ss
countries utilizing time series analysis of the form of equatibf). Table 2.11
presents the average coefficients of GDP growth across spendiegoress.
Government consumption (CGAAV) and investment (IGAAV) are both posjtivel
associated with GDP, while interest payments (GGIMTPV) andecu transfers
(TCTV) are negatively associated with GDP. Government consumpginzh
investment are estimated to increase by 0.26 and 0.88 percentageop@antrage,
while interest payments and current transfers are estinatectease by 0.55 and
0.25 percentage points on average, for every one percentage point incréaxe.
These results could be interpreted as government consumption and imgestme
showing a procyclical pattern, while interest payments and curesrgfers showing
a countercyclical pattern. Therefore, current expenditure aaldetgbenditure seem

41. If one examines the average change in the laticle between the cyclical component of
government spending and the cyclical component BP Gefore and after introducing fiscal rules
across country groups, we cannot find a clear pcaimong county groups since the sample of other
advanced European countries (5) and other non-Earopountries (3) are small.
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to show acyclical patterns, which could be interpreted that the gicadybehaviours
of government consumption and investment are offset by the counteatycli

behaviours of interest payments and current transfers.

Table 2.11 Fiscal procyclicality of OECD countries across spending ca&ggori

Dependent variable Mean S.D. Max Min

Government consumption (CGAAV) 0.255 0.752 3.091 -0.359
Interest payments (GGINTPV) -0.552 1.336 2.016 -3.304
Current transfers (TCTV) -0.245 0.813 3.152 -1.379
Current expenditure (YPGV) -0.028 0.578 2.212 -0.916
Government Investment (IGAAV) 0.875 1.244 4.510 -1.142
Total expenditure (YPGTV) 0.000 0.818 3.320 -0.854
Cyclically adjusted current transfers (TCTAV) -0.050 0.773 3.182 -1.124
Cyclically adjusted current expenditure (YPGAV) 0.001 0.536 2.224 -0.631
Cyclically adjusted total expenditure (YPGTAV) 0.040 0.778 3.333 -0.993

Note: (1) Explanatory variables are GDP (real gm@sestic product) and the lagged values of GDB. All
variables are expressed in the first differenctheflog of real terms. (3) The sample period i8Qt2008.
Source: OECD Economic Outlook Database No0.86.

These results are consistent with the correlation analysis adrs&c8.1 and the
existing literature (llzetzki, 2011; Lane, 2003; Gali and Perotti, 2@0Merola,
Minguez, Hernandez de Cos, and Marqueés, 2003), even though the absolute values
of coefficients are larger than those of the correlation asaly€ne can also see
from Table 2.11 that government spending generally becomes lessrcyciital
when the cyclical component, which is affected by the automtdtuligers, is

excluded.

Table 2.12 presents the coefficient of GDP growth across thifeeedif groups
of countries according to the type of fiscal rules which each pptas introduced.
One can see from the results that the fiscal policy of OEQIhtries seems to be
procyclical from the viewpoint of some spending categories, warehconsistent
with the correlation analysis of section 3.3.1. Government investmegetciaiy,
appears to be the most procyclical across all county groups, shicimsistent with
the existing literature (llzetzki, 2011; Lane, 2003; Gali and Re2ft03; Alberola,
Minguez, Hernandez de Cos, and Marqueés, 2003). Lane (2003) emphasizes the
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effect of government investment which has more than unitary outpticigyd$ and
lizetzki (2011) also shows more than unitary output elasticity. This could be because
government investment is the main spending category which policysna&atrol
discretionarily regardless of economic situation. Policymakers adjust the
amount of capital stock across periods by government investment.s Thi
characteristic could give the opposite impacts on the level of groality, but our
results could be interpreted as that the behaviour of government iewsim
recessions is overwhelmed by the procyclical behaviour of government investment

in booms.

The results also indicate that the countries which introduce ansaal fules
generally show a procyclical pattern across all spendinggoees except interest
payments (GGINTPV), while the countries which introduce multi-yesal rules
show a countercyclical pattern across all spending categotteptegovernment
consumption (CGAAV) and investment (IGAAV) which are functioned agriha
tools of spending adjustment. We can see from the resultsisbat $pending
generally shows a more countercyclical or less procygtattern in the countries

with multi-year fiscal rules than in the countries with annual fiscal rules.

42. Tornell and Lane (1999, pp.85-86) suggest tlwedcity effect” as the reason for this effect. If
multiple political groups compete for governmergaerce under the lack of strong legal and political
institutions, expenditure increases more-than-pitipmate increase in revenue respond to revenue
shock.

43. Governments tend to focus on an increase irrgovent investment when they conduct fiscal
stimulus package (Padoan, 2009).
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Table 2.12 Fiscal procyclicality of OECD countries across the type of rules

(1) (2) (3) (4) (5) (6)

Rule country CGAAV  GGINTPV  TCTV YPGV IGAAV  YPGTV
Annual Austria 0.449 -0.133 -0.027 0.190 0.171 0.148
rules Belgium -0.027 -0.017 -0.255 -0.131 -0.295 -0.331
(9) Canada -0.281 0.353 -0.788 -0.380 -0.456 -0.487

Greece 0.036 -1.156 0.379 -0.022 1.972 -0.008
Ireland 0.075 -0.769 -0.406 -0.297 0.767 -0.233
Hungary 3.091 -3.106 3.152 2.212 3.672 3.320
Italy 0.315 1.114 -0.366 0.088 0.041 0.012
Portugal 0.983 -1.398 -0.306 0.139 0.850 0.336
Slovakia 2.003 -1.624 -0.053 0.867 4.510 1.171
Mean 0.738 -0.749 0.148 0.296 1.248 0.436
Multi- Australia -0.124 0.561 -1.379 -0.462 -0.233 -0.278
year Denmark -0.193 1.176 -0.385 -0.182 1.071 -0.306
rules France 0.105 -3.304 -0.124 -0.108 0.638 -0.280
(14) Finland -0.359 -1.476 -0.749 -0.635 0.718 -0.686
Germany 0.314 1.246 -0.037 0.186 1.990 -0.589
Iceland 0.448 -1.829 -0.616 -0.042 1.341 -0.388
Luxembourg -0.098 0.326 0.239 0.094  -1.142 0.078
Netherlands -0.042 -0.447 -0.244 -0.180  -0.165 -0.342
Norway 0.153 -0.438 -0.091 0.118 0.063 0.071
New Zealand 0.237 0.290 -0.312 0.164 0.333 0.958
Spain 0.221 -2.486 -0.636 -0.410 0.938 -0.654
Sweden -0.081 -1.365 -0.412 -0.322 0.218 -0.854
Switzerland -0.348 -1.455 -1.235 -0.916 1.558 -0.112
UK -0.176 -0.149 -1.154 -0.576 2.089 -0.512
Mean 0.004 -0.668 -0.510 -0.234 0.673 -0.278
No rules  Japan 0.241 2.016 0.027 0.312 1.373 0.206
(3) Korea -0.214 -0.615 -0.087 -0.201 0.466 -0.010
USA -0.087 0.327 -0.502 -0.233 0.251 -0.230
Mean -0.020 0.576 -0.187 -0.041 0.697 -0.011
All Mean 0.255 -0.552 -0.245 -0.028 0.875 0.000
(26) S.D. 0.752 1.336 0.813 0.578 1.244 0.818
MAX 3.091 2.016 3.152 2.212 4.510 3.320
MIN -0.359 -3.304 -1.379 0916  -1.142 -0.854

Note : (1) CGAAV is government consumption, GGINTR/interest payments, TCTV is current transfers,
YPGV is current expenditure, IGAAV is governmentestment, and YPGTV is total expenditure. (2)
Explanatory variables are GDP (real gross domestiduct) and the lagged values of GDP. (3) Alialsles are
expressed in the first difference of log real terr(#) The sample period is 1970-2008.

Source: OECD Economic Outlook Database N0.86.
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(2) Thetrend of fiscal procyclicality across country

Next, this subsection explores the trend of fiscal procydicatiross spending
categories making the use of a rolling window estimation foligwAghion and
Marinescu (2007), Alberola and Montero (2007), and AlberoliagMez, Hernandez
de Cos, and Marqueés (2043) The trend of fiscal procyclicality of government
consumption and investment in each countries can be seen in Graphs 2.3 and 2.4.
One can see from the figures that the trend of fiscal proajity of government
consumption is a reasonably stable fluctudfiewen though that of some countries,
such as Norway, have a deceasing trend. The trend of fismayclicality of
government investment, however, is quite volatile. This could be because
government investment is the main spending category which policymadjerst as
already argued in this subsection. Also, it appears to becomepnooselical since
the end of the 1990s in a number of countries such as AustrailiajadiBsitgium,
Greece, and New Zealand, while it appears to become more cochtalay other

countries such as Netherlands and Norway.

The existing literature also does not suggest consistent eahgiviclence about
the trend of fiscal procyclicality. Gali and Perotti (2003) shioat there is a global
trend towards more countercyclical fiscal policy. However, Aglaind Marinescu
(2007), and Marinheiro (2007) show that fiscal policy of EMU countriesrbedass
countercyclical since 1980s, and Alberola,injuez, Hernandez de Cos, and
Marqueés (2003) show that the government investment of 14 EU countriesebeca
more procyclical since late 1980s. On the other hand, Frawégh, and Vuletin
(2011) show that fiscal policy of advanced countries has be@saedbuntercyclical
since 2000 while that of emerging market countries has become more
countercyclical because of the improvement of institutional quality.

44. Rolling window estimation can be utilized toeckh how the estimated coefficients change over
time. The window period is set as 10 years, sditeeregression covers 1971 to 1980, the second
covers 1972 to 1981, and so on. Four countriesnf@ey, Hungary, Slovakia, and Switzerland) are
excluded in the rolling estimation because of taaavailability.

45. The trends of fiscal procyclicality of curraransfers, total expenditure, and cyclically adjdst
spending also show a similar pattern even though léiwel of procyclicality is different across
spending categories, as you can be seen from Appn@raph 2A.1 and 2A.2.
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Graph 2.3 The trend of fiscal procyclicality of government consumption
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Austria Belgium Greece
< < <
o o o
~ o -
° °
@ @ @
5 < <4
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
Ireland Italy Portugal
< < <
o o o
o o -
- \./\/\/\. - ’\’—\/_\/\,\ )
@ @ @
< < <+
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

B. EMU countries — Multi-year fiscal rules

France Finland Luxembourg

o o 0
< < <
- a -
° o °
< o <
o o o
v ¥ v
L3 @ L3

1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

Netherlands Spain

w w0
< <
~ -
s @
° o
3 o
v <+

1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

43



C. Other advanced European countries— Multi-year fiscal rules
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Note: The vertical line represents the year wheoafi rules were adopted. In case of EMU countiids, the
same as the year when the SGP rules were adopted.
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Graph 2.4 The trend of fiscal procyclicality of government investment

A. EMU countries — Annual fiscal rules

Austria Belgium Greece
0
< @
<
o <
@
o~ ™o
o
] ' <
o o o4
@ @ £y
¥ A v
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
Ireland Italy Portugal
- e -
o
@ o
h - M -
- o -
; : ; w
Y . Y
@ 0 ?
b b
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
France Finland Luxembourg
0 w o
< < <
- - -
° ° °
&l ! <
o o o
v v v
0 w0 o
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
Netherlands Spain
0
< w
@ <
- -
° © N
&l ]
o o
? ¥
v 0
w
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010

45



C. Other advanced European countries— Multi-year fiscal rules
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2005 and returned back to normal level in 2006.
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(3) The cyclical properties of fiscal policy of OECD countries

This subsection also explores the cyclical properties ofl fipmlecy in OECD
countries collectively by panel data model. Estimation is basddeaspplication of
a Fixed effects model to consider the heterogeneity of emahirg®®. The results
from Table 2.13 show that the government investment of OECD countries
demonstrates a procyclical pattern, while current transfersnéeicst payments a
countercyclical pattern. Current GDP (GIPHRs positively associated with
government consumption and investment, while it is negatively assbciate
interest payments and current transférs The coefficients of GDP growth are
significant in explaining interest payments, current transfargj government
investment. Government investment is estimated to increase by 0cehtpge
points on average, while current transfers and interest paymenéestarated to
decrease by 0.24 and 0.56 percentage points respectively, for evgrgroertage
point increase in current GDP. These results are consistémtthive correlation
analysis of section 3.3.1, country by country analysis of thisosecind the recent
literature (llzetzki, 2011; Lane, 2003; Gali and Perotti, 2003; Alberolagikz,
Hernandez de Cos, and Marqueés, 2693)0ne can also see from the results that
the GDP growth from previous periods is positively associated wi&hdng growth
in general. These results could be rationalized considering thin&@ctual fiscal
policy is affected by past economic growth in practice becaus®nsiderable
portion of tax revenues is determined by past economic performances (@arator

tax).

46. This chapter employs country fixed effects emsider country distinctive features which cannot
be observed in the model. Also it is reasonablectosider error terms, which represent individual
effects, to be group specific constant term rathan group specific random element because our data
set includes almost of all OECD countries. The $taan test also suggests that a fixed effects model
is more efficient than a random effects model.

47. When one considers time fixed effects, the lresiows that government consumption and
investment are significantly positively associatdth GDP, while interest payments are significantly
negatively associated with GDP as can be seen ftppendix 2. Table 2A.3. However, one cannot
rely on these results because the F-statistic ¢dnoalculated because of small degree of freedom.
If we employ GDP gap instead of GDP growth follogiAlesina, Campante, and Tabellini (2008),
the results show a large similarity with our resulfThe differences are below: (1) the coefficieht
the GDP gap in explaining government consumptiocobees significant. (2) the coefficient of the
GDP gap in explaining current expenditure movemfreegative to positive.

48. We additionally examine the cyclical propert@sbudget balance by regressing the primary
budget balance on the GDP gap following some ofettisting literature (Huart, 2011; Aghion and
Marinescu, 2007; Mackiewicz, 2008; Alesina, Campaand Tabellini, 2008). The results show that
the primary budget balance is positively associateith the GDP gap, which indicates a
countercyclical pattern of the primary budget bataas can be seen from Appendix 2. Table 2A.4.
These results are consistent with the existingditee.
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Table 2.13 The cyclical properties of fiscal policy of OECD countries

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption  Payments Transfers Expenditure Investment Expenditure
GDP; 0.115 -0.558** -0.244** -0.102 0.736%** -0.104
(1.54) (-2.29) (-2.38) (-1.58) (3.44) (-1.37)
GDP,; 0.281%** 0.184 -0.035 0.130%* 0.580* 0.258%**
(4.57) (0.80) (-0.37) (1.98) (1.90) (3.04)
GDP,., 0.322%** -0.894* 0.365%** 0.289%** 0.461* 0.284%**
(3.93) (-1.94) (4.93) (4.58) (1.97) (3.56)
F- statistics 52.67*** 5.84%** 9.79*** 18.79*** 18.00*** 11.58***
R? 0.190 0.011 0.058 0.125 0.055 0.105
No.of Obs. 820 799 798 804 816 795
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product. valliables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008.

(2) Regression methods are Fixed effects model wibhist standard errors.

(3) t-statistics are in parentheses. * indicaigsificance at the 10% level. ** 5% level. ***% level.

Source: OECD Economic Outlook Database No.86.

The same regressions are run with cyclically adjusted goverrspentling to
remove the effect of automatic stabilizers in budget systérable 2.14 shows that
government spending generally becomes less countercyclical whenydliealc
component is excluded. The coefficients on GDP growth are rlatgen
corresponding coefficients when the cyclical component is includdable 2.13,
and therefore the effect of GDP growth in explaining current teasmidfecomes
insignificant. These results are consistent with the comelanalysis of section
3.3.1 and the existing literature (Gali and Perotti, 2003; Braun, 2001).

Table 2.14 The cyclical properties of fiscal policy of OECD countries
(Cyclically adjusted spending)

Dependent Variable : Difference in log of real government spending

(1) Current Transfers (2) Current Expenditure (3) Total Expenditure

GDP; -0.146 -0.030 -0.049

(-1.34) (-0.44) (-0.52)
GDP,; 0.052 0.156* 0.280**

(0.47) (1.88) (2.59)
GDP,, 0.314%** 0.272%** 0.267***

(3.60) (3.70) (3.15)
F- Statistics 7.628*** 13.310%** 9.624***
R 0.043 0.082 0.073
No.of Observations 715 715 715
No.of Groups 24 24 24

Note: (1) GDP is real gross domestic product. valiables are expressed in the first differenc¢heflog real
terms. The sample period is 1970-2008

(2) Regression methods are Fixed effects model mwibhist standard errors.

(3) t-statistics are in parentheses. * indicaigsificance at the 10% level. ** 5% level. ***% level.

Source: OECD Economic Outlook Database No.86.
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To check the robustness of our results, we include the lagged value of
government spending as an independent variable and run the samsiorgres
utilizing the Generalised Method of Moments (GM®¥jollowing some existing
literature (Lledd, Yackovlev, and Gadenne, 2009; Mackiewicz, 2008; Candelon,
Muysken, and Vermeulen, 2010). The results generally confirm ourfmaseiults.
Table 2.15 shows that the current GDP growth is significantlyipelsitassociated
with government investment while it is significantly negativelysociated with
current transfers. These results are not different with treibasnalysis of Table
2.13 except the fact that the coefficient of GDP growth in explgirgurrent
expenditure becomes significant and that of GDP growth in explainiregest
payments becomes insignificant. When we conduct the same regsessith
cyclically adjusted government spending, the results geneilfyrim that of Table
2.14. If we run the same estimations using the system GMM megtisod<urther
robustness check, the results show a large degree of similattitythe difference
GMM estimation in Table 2.15. Appendix 2. Table 2A.5 shows that gowsrnm
consumption and investment of OECD countries appear to be procyclical.

Table 2.15 The cyclical properties of fiscal policy of OECD countries (GMM

Dependent Variable : Difference in log of real government spending

(2) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment  Expenditure
GDP; 0.115 -0.392 -0.261** -0.110** 0.779*** -0.111
(1.45) (-1.61) (-2.41) (-2.07) (4.15) (-1.58)
GDP,, 0.262%** 0.229 0.019 0.161*** 0.673** 0.261***
(4.40) (1.08) (0.19) (2.61) (2.28) (3.24)
GDP,, 0.277%** -0.948%*** 0.336*** 0.206*** 0.566** 0.263***
(3.60) (-2.69) (4.99) (3.48) (2.57) (3.39)
dependent,_; 0.164%** 0.419*** 0.210*** 0.346*** -0.139** 0.060
(2.91) (7.49) (3.42) (7.41) (-2.15) (1.01)
Wald chi’ 238.62*** 185.66%** 37.17%** 104.38%** 77.73%** 36.17%**
Hansen chi’ 22.76 18.08 23.63 24.44 21.22 24.78
No.of Obs. 790 767 766 773 785 762
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product. \Alliables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008

(2) Regression methods are Generalised Method ofiétés (GMM) with robust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

(4) A statistics for Hansen test for overidentifyirestrictions are accepted in all specificatiomisich suggests
that the instruments used are all valid.

Source: OECD Economic Outlook Database No0.86.

49. This section employs the GMM approach of Aralaand Bond (1991) which employs lagged

values of the regressors as instrumental variabtas.known that GMM could be more efficient than

the Fixed effect model in the case of dynamic palaeh model since the Fixed effects estimator is
typically inconsistent when the time period is tin{finite sample biagICameron and Trivedi, 2005).
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This section conducts the same analysis utilizing instrumeatelbles to deal
with the endogeneity problem which can arise from several reaschsas omitted
variables, measurement errors, and simultaneity. We focus omthkagieity that
fiscal policy and output growth have an effect on each other. MosingXiserature
has ignored the endogeneity problem even though Keynesians arguésdhht f
policy have an effect on economic growth at least short teromeStudies (Huart
2011; lizetzki and Végh, 2008; Gali and Perotti, 2003; Lane, 2003) deaktheith
endogeneity of output and show that the results will not change even tiken t
problem is consideréd. To the best of our knowledge, only Jaimovichny and
Panizza (2007) argue that the results of fiscal procyclicigis will be changed if
this endogeneity problem is considered. They show that the fismajldlicality of

developing countries disappears when the endogeneity problem is controlled for.

This section employs two stage least squares (2SLS) astimailizing the
growth in GDP of the USA as the instrument of the growth in &O&llowing the
existing literature (Candelon, Muysken, and Vermeulen, 2010; GaliPamaitti,
2003) because the lagged value of GDP growth is already includedeastounation.
Table 2.16 shows that current GDP is significantly negatively &gedcwith
government spending except interest payments in column (2) and government
investment in column (5). The results of the Hausmarftésiply that one needs to
consider the potential endogeneity problem in explaining governmestirogion,
current transfers, current expenditure, and total expenditure. @redstasee from
the result that the coefficients of 2SLS estimations arelsntabn those of Fixed
effects estimations. These results are consistent witbxigng literature (Lledd,
Yackovlev, and Gadenne, 2009) which shows that the reverse cawestdity of
fiscal policy on output growth is positive in advanced countries. To spm
government consumption can be countercyclical if one considers endggene

problem, and in turn current expenditure and total expenditure can be

50. Huart (2011) shows that both OLS and IV estiomet provide similar results. llzetzki and Végh
(2008) show that the fiscal policies of developaogintries are procyclical regardless of whether one
considers the endogeneity problem. Lane (2003)emr¢hat there is no strong reason to consider the
endogeneity problem. The author also shows thatréisults for political determinants improved
when this problem is considered.

51. With regard to the USA, we utilize the aver&jeP growth of other countries as instrument.

52. Hausman (1978) suggests the test for endogeoiedn explanatory variable by comparing the
estimates of OLS and 2SLS directly. If the nulpbthesis of an exogeneous explanatory variable is
rejected, then we have to consider the potentiddgeneity problem since it indicates 2SLS estimates
are consistent.
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countercyclicaP®. These results could be interpreted as that the level of
procyclicality of government consumption can lessen if we consluemrdverse
causality effect of fiscal policy on economic growth. These tesrk consistent
with our country by country analysis and the existing literafllzetzki, 2011; Lane,
2003; Gali and Perotti, 2003; Alberolajiduez, Hernandez de Cos, and Marqueés,
2003). Our country by country analysis of Table 2.12 shows that aboubfhalf
OECD countries appear to have countercyclical government consumpti@enhaHil
appear to have procyclical government consumption. The existinguresdtows a
clear picture of procyclical government investment, but it does notestigg

consistent picture of procyclical government consumption.

Table 2.16 The cyclical properties of fiscal policy of OECD countries (RESPS

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
GDP, -0.844*** -0.519 -0.996*** -0.865*** -0.190 -0.916***
(-4.58) (-0.85) (-4.44) (-5.22) (-0.28) (-4.30)
GDP,, 0.588%*** 0.170 0.234%* 0.396%** 0.882%** 0.548%**
(6.74) (0.56) (2.11) (4.79) (2.71) (5.17)
GDP,, 0.262%** -0.891*** 0.303*** 0.230%** 0.399* 0.216%**
(4.06) (-4.14) (3.88) (3.85) (1.67) (2.88)
Wald 761.61*** 96.53%** 688.52*** 1020.41*** 39.52%*%*  607.21%**
R’ 0.015 0.011 0.013 0.010 0.034 0.017
Hausman chi’ 29.68*** 0.00 12.57*%** 23.49%** 2.05 16.17***
No.of Obs. 820 799 798 804 816 795
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product. Alliables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008.

(2) Regression methods are Fixed effects 2SLSum&ntal variables estimation.

(3) t-statistics are in parentheses. *, **, *ffdicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No0.86.

To conclude, our empirical findings suggest that the current tramdf&@&CD
countries seem to be countercyclical on average due to thenegistié automatic
stabilizers, while government investment appears to be proalyait average.
However, we cannot confirm the cyclical properties of governmamwomption and
interest payments considering the causality effect of governmeending on

economic growth.

53. When one runs the same regressions with cllgliadjusted government spending to remove the

effect of automatic stabilizers, the results shémat tgovernment spending generally becomes less
countercyclical when the cyclical component is ageld as can be seen from Appendix 2. Table 2A.6.
The results also show that cyclically adjusted entrrexpenditure and total expenditure can be

countercyclical if one considers the endogeneibpfam.
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(4) The effect of introducing fiscal ruleson fiscal procyclicality

Next, this subsection analyses the effect of introducing fisdes on the level
of fiscal procyclicality across spending categories. We include a guranable for
fiscal rules which is the form of an interaction variable intodsgmation equation,
following the existing literaturd. This is because the coefficient of the interaction
term measures the change in the coefficient of fiscal proajity when fiscal rules
are introduced (Preacher, 2003). In other words, it indicates #wt efffiscal rules

on the level of fiscal procyclicality.

Table 2.17 shows that the introduction of fiscal rules could mitigatdetel
of procyclicality or fortify the level of countercyclicgli The coefficients on the
interaction variables for fiscal rules and GDP growth areifsigntly negative
except in explaining government investment in colum%5)The introduction of
fiscal rules causes an additional decrease in spending growth of 0.18~0.40
percentage points on average, for every one percentage point inofeaseent
GDP’. This result is consistent with Manasse (2006) who shows that fises
could enhance countercyclical fiscal policy. What one should notetisited rules
do not play any role in mitigating the procyclicality of governmiavestment. We
can think of the characteristics of government investment asdberréor this result.
Government investment is the main spending category which policysne&etrol
discretionarily regardless of economic situation as alreadyedrgn section 3.3.2.
The discretionary fiscal policy is mainly carried out by the adjustmegwErnment
investment (Padoan, 2009). Therefore, the procyclicality of governmeistrimset
is not affected by the introduction of fiscal rules compared toother spending

categories.

54. The literature on the determinants of fiscabcplicality generally does not include control
variables themselves as separate regressors gsexample, Alesina, 2008; Diallo, 2009).

55. The coefficient of control variables means #fiect of each control variable on the change in
government spending, not the level of fiscal prdicgdity itself. If we include RULE as a separate
regressor, we cannot find the effect of controlialdle on procyclicality properly because of
collinearity of two variables.

56. The change in correlation between governmesmdipg and GDP after introducing fiscal rules is
also smallest in explaining government investmasit;an be seen from Table 2.10.

57. The coefficient of the interaction term for toh variables and GDP growth denotes the change
in the level of fiscal procyclicality (the coeffamt of GDR) when the control variable changes by one
unit.
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Table 2.17 also shows that the government investment of OECD csuntrie
seems to be procyclical while current transfers and intgpaginents show
countercyclical patterns, which are consistent with baselindtsesf Table 2.13.
The marginal effects of GDP growth on government spending growththexsame

sign as the coefficient of GDP growth of Table 2.13 and show similar sizes.

Table 2.17 The effect of fiscal rules on fiscal procyclicality

Dependent Variable : Difference in log of real government spending

(1) (2) Interest  (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment  Expenditure
GDP; 0.166* 0.062 -0.160* 0.022 0.657*** -0.008
(1.87) (0.21) (-1.74) (0.31) (2.85) (-0.11)
GDP, 0.292%** 0.302 -0.019 0.152** 0.563* 0.274***
(4.64) (1.32) (-0.20) (2.27) (1.87) (3.18)
GDP,, 0.332%** -0.785 0.380*** 0.310%** 0.447* 0.301***
(3.92) (-1.71) (5.01) (4.67) (1.91) (3.64)
RULE *GDP, -0.184%*** -2.081*** -0.283** -0.404*** 0.281 -0.307***
(-3.07) (-5.38) (-2.65) (-5.39) (1.13) (-3.79)
*marginal 0.100 -0.692 -0.262 -0.125 0.758 -0.119
(Fepp ) 3.00* 38.77%** 9.21%** 20.74%** 6.14%** 8.82%**
F- Statistics 38.09%** 13.83%** 7.58*** 17.271%** 16.16%** 13.37 #**
R? 0.199 0.105 0.087 0.187 0.056 0.131
No.of Obs. 820 799 798 804 816 795
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product andRi$ the dummy variable for the fiscal rules. #driables
are expressed in the first difference of the Iaj terms. The sample period is 1970-2008.

(2) Regression methods are Fixed effects model {#tB)robust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

(4) Fgppis for testing joint significance of GR&nd interaction variable for GRénhd RULE.

Sources: OECD Economic Outlook Database No.86 lifdfiscal rules database (2009).

To check robustness of these results, we include five additionalotontr
variables which are commonly employed in the existing litegaturable 2.18 also
shows that fiscal rules could be one of main determinants of fisoal/clicality.
The results show a large similarity with Table 2.17 that a#ffecients of the
interaction for fiscal rules and GDP growth have the same sigispite of the
different levels of statistical significance. The coédfits associated with interest
payments and current transfers are significantly negatively. iftheduction of
fiscal rules decreases interest payments by 1.56 percentagis poid current
transfers by 0.38 percentage points, on average, for every one percpoitage
increase in GDP. However, the coefficients of interaction gmafirules and GDP

growth in explaining government consumption and total expenditure become
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insignificant, and the coefficient of interaction for fiscal suend GDP growth in
explaining government investment becomes significant when other coatiables

are included. This could be because the effect of fiscal raldess precisely
estimated here than in the baseline estimation of Table 2.1dédeecfthe possible

collinearity with fiscal rules and other control variaBfes

Table 2.18 also shows that the government investment of OECD csuntrie
seems to be procyclical, while other spending categories shosurgeccyclical
pattern. The marginal effecfof GDP growth on government spending growth are
all negative except for government investment, and significant joiiiifyese results
are generally consistent with the baseline results of Tabl8 except that
government consumption is countercyclical. The other five control blesia
generally show the expected sign in line with the existirggditire, and some of
them seem to play a significant role in determining fiscal ymlazality of some
spending categories, especially government consumption and investment even
though the statistical significances of coefficients are loimcome per capita
(GDPPC) and government the debt ratio (DEBTRATIO) genegatly a role in

reducing the level of fiscal procyclicality.

Trade openness (OPEN) shows a significantly negative effeekptaining
government investment. A one percentage point increase of trade openness, which is
measured by the ratio of exports and imports with respect to GRMRJ lead to a
decrease in the level of procyclicality of government investreefficient of GDP
growth) of 0.007 on average, holding other variables constant. ThiBcizoef
indicates that a one percentage point increase in trade op@&wudssadditionally
reduce government investment by 0.007 percentage points for every oaptpge
point increase in GDP. However, there are contradictive argunadaist the
interpretation of trade openness. Some studies argue that high opeakesdiscal
policy less procyclical since it indicates high access termational capital (Woo,

2009)%°, but others argue that high openness could make fiscal policy more

58. When the same estimations are run excludingntbeaction for two variables (income per capita
and the debt ratio) and GDP growth, the coeffideat the interaction for fiscal rules and GDP
growth become similar with those of the baselinéregions in Table 2.17.

59. The marginal effect can be obtained by calculativigsum of the coefficients of GDP growth and
Y(estimated coefficient*average value of controliafle).

60. Woo (2009) could not confirm his argument emplty since the coefficient was not significant.
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procyclical since it leads to an increase in the cost of fingrfcom the international
market, especially during recessions (Aghion and Marinescu, 200€&; Ran3f".
Our results show that the effect of trade openness is notncadeording to the
spending categories, which could be consistent with the contradichy#ical

evidence of the existing literature.

Table 2.18 The effect of fiscal rules on fiscal procyclicality
(additional control variables)

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
GDP, 2.215 -0.075 0.165 1.465 3.839 1.565
(1.48) (-0.02) (0.06) (0.85) (1.10) (0.99)
GDP,, 0.134%** 0.165 -0.209*** 0.008 0.559%** 0.168*
(2.99) (0.73) (-2.91) (0.16) (3.02) (1.75)
GDP,, 0.402%** -0.914 0.395%** 0.327%** 0.567*** 0.281%**
(7.33) (-1.55) (4.22) (5.32) (3.28) (2.88)
OPEN*GDP, 0.001 -0.002 0.003 0.002 -0.007* 0.000
(0.78) (-0.22) (1.56) (0.95) (-1.82) (0.15)
POLCON*GDP, 0.762 -2.547 0.154 0.124 1.859 0.130
(1.40) (-0.95) (0.18) (0.17) (1.05) (0.16)
GDPPC*GDP, -0.291* 0.203 -0.031 -0.165 -0.529 -0.160
(-1.72) (0.54) (-0.10) (-0.93) (-1.13) (-0.99)
GOVSIZE*GDP, 0.014 0.007 0.004 0.009 0.052 0.009
(1.68) (0.16) (0.34) (0.79) (1.55) (0.69)
_ * %k _ _ * K K _ * %k _ _ * K K
DEBTRT*GDP, 0.006 0.017 0.010 0.009 0.012 0.011
(-2.38) (-1.35) (-2.83) (-2.63) (-1.52) (-3.11)
RULE *GDP, -0.073 -1.560*** -0.383** -0.332** 0.728** -0.172
(-0.64) (-3.04) (-2.54) (-2.76) (2.13) (-1.25)
*marginal effect -0.028 -0.597 -0.456 -0.252 0.869 -0.313
(Fgpp ) 2.76** 20.48%** 6.89*** 8.61*** 5.11*** 11.56***
F-statistics 17.80*** 35.10%** 19.44*** 16.21*** 18.62*** 13.42%**
R? 0.212 0.135 0.133 0.223 0.086 0.160
No.of Obs. 636 635 635 636 635 634
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product, OFEade openness, POLCON is a political powerelfisipn
index, GDPPC is the log of income per capita, GQElis the size of public sector, DEBTRT is the
government debt to GDP ratio, and RULE is a dumanyable for the fiscal rules. All variables argssssed in
the first difference of the log real terms. Thenpée period is 1970-2008.

(2) Regression methods are Fixed effects model W#tB)robust standard errors.

(3) t-statistics are in parentheses. *, **, *ffdicate significance at the 10%, 5%, 1% level retpely.

(4) Feppis for testing joint significance of GR&nd interaction variables with GDP

Sources: OECD Economic Outlook Database No.86, Méorid Tables 6.3, Henisz database (2010), and IMF
fiscal rules database (2009).

61. Mackiewicz (2008) argues that the two effectslnin the opposite direction and shows that the
coefficient is negative, but it is insignificant.
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Political power dispersion (POLCON) shows a positive effegeimeral, which
implies that more dispersed political power leads to a morey@rocal pattern of
government spending. A Ouhit increase of political power dispersion index, which
ranges from zero to one, could lead to an increase in the lefistalfprocyclicality
by 0.076 in explaining government consumption and by 0.186 in explaining
government investment on average. However, all coefficients aignificant.
There is also contradictive empirical evidence about the effepblitical power
dispersion. Lane (2003) shows that power dispersion could worsen fiscal
procyclicality, whereas Woo (2009) shows that it could mitigatdebel of fiscal
procyclicality by reducing harmful effects on fiscal behaviotisocial polarization

through checks and balan&es

Income per capita (GDPPC) shows a significantly negatiwetiii explaining
government consumption, which indicates that the developing countries age mor
likely to run procyclical fiscal policy. The level of prodigality of government
consumption is estimated to be decreased by 0.291 for every one pecoease in
income per capita. This result is consistent with the existergture (Lane, 2003;
Cicek and Elgin, 201%).

Government size (GOVSIZE) shows a positive effect, which imphes the
countries with bigger public sectors tend to operate a more proalyfitical policy.
However, all coefficients are insignificant. The existingrture presents different
empirical evidence. Lane (2003) shows that the effect of gowemt size, which
indicates the power of government employees on fiscal policy maisrdifferent
across spending categories. Woo (2009) shows that government segatsely
associated with fiscal procyclicality since it indicates strength of the automatic
stabilizers, while Mackiewicz (2008) shows that it does not phgyrale in fiscal

procyclicality.

The government debt ratio (DEBTRT) generally shows a significaegative
effect, and a one percentage point increase in the government debtechtces

62. Mackiewicz (2008) also assumes that politicatver dispersion could contribute to reducing
fiscal procyclicality because dispersed power iggpliower probability of policy change. However,
the author could not confirm the hypothesis emalhjcsince the coefficient was not significant.

63. Mackiewicz (2008) also suggest the negativecefdf income per capita on the level of fiscal
procyclicality, but it is not significant.
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government spending by 0.006~0.017 percentage points for every one percentage
point increase in current GDP growth. This result is not consisfémthe existing
literature (Mackiewicz, 2008) which argues that high debt could amdseancial
constraint. However, high debt could reduce the incentive on an increase i
spending by arousing the concern about fiscal sustainability ingaacsamely high

debt could provide “debt stabilization motive” in fiscal policy (Hu2all, p.411;
Guichard, Kennedy, Wurzel, and André, 2Q039 it could reduce the level of
procyclicality, especially in booms.

One issue we have to consider is that we should interpret thefspefficients
carefully. This is because each variable has differentsanement units and a
different distibution, so the size of the coefficient does not meandal effect on
fiscal procyclicality. Table 2.19 presents the change in governspentding growth
for every one percentage point increase in GDP when each contedllgarchange
by one standard deviation of that variable, in other wdh#syariation of the level
of procyclicality across control variables. The results show ttheatdiscrepancy
among the size of the real effects of control variables on goestnspending is not

as big as the discrepancy among the size of coefficients in Table 2.18.

Table 2.19 The additional change in the level of proa@idlycacross control variables

Change in spending growth

Mean EEV?:t?;: Con(SILZmp Int(ezr)est Cu(r?()ent (4) Current (S)invest (6) thal
tion Payments  Transfers Expenditure ment Expenditure
OPEN 58.824 42.404 0.059 -0.078 0.132 0.077 -0.286 0.010
POLCON 0.468 0.094 0.071 -0.238 0.014 0.012 0.174 0.012
GDPPC 9.974 0.400 -0.116 0.081 -0.012 -0.066 -0.212 -0.064
GOVSIZE  43.553 9.563 0.135 0.063 0.037 0.084 0.501 0.082
DEBTRT 57.818 0.481 -0.003 -0.008 -0.005 -0.004 -0.006 -0.006
RULE 0.362 0.481 -0.035 -0.750 -0.184 -0.160 0.350 -0.083

Note: OPEN is trade openness, POLCON is a polipoaler dispersion index, GDPPC is the log of incqrae
capita, GOVSIZE is the size of public sector, DEBTR the government debt to GDP ratio, and RULE is
dummy variable for the fiscal rules.

The correlation analysis of section 3.3.1 shows that the effectnofaéfiscal

rules and multi-year fiscal rules on the level of fiscal prbcgtity could be
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different. To verify this result, this section analyses theceff annual fiscal rules

and multi-year fiscal rules respectiv&ly

Table 2.20 The effect of annual and multi-year fiscal rules on fiscal proaiglic

Dependent Variable : Difference in log of real government spending

(1) (2) Interest  (3) Current (4) Current (5) (6) Total

Consumption Payments Transfers Expenditure  Investment Expenditure

<Anuual fiscal rules>
RULE *GDP, -0.169** -2.296*** -0.179 -0.416*** 0.031 -0.335%**
(-2.36) (-4.90) (-1.36) (-4.43) (0.09) (-2.98)
F-statistics 29.08*** 10.30*** 8.59*** 14.61*** 11.00*** 11.15%**
R 0.201 0.093 0.078 0.175 0.071 0.138
No.of Obs. 654 634 633 638 650 629
No.of Groups 24 24 24 24 24 24

<Multi-year fiscal rules>

RULE *GDP, -0.213%%** -1.503** -0.417%** -0.362%** 0.543 -0.261**

(-2.84) (-2.64) (-2.85) (-3.17) (1.64) (-2.16)
F-statistics 27.37%** 4.98%** 7.29%%* 14.71%%* 9.73%%x* 10.17%**
R 0.199 0.056 0.079 0.169 0.044 0.115
No.of Obs. 671 652 651 655 667 646
No.of Groups 26 26 26 26 26 26

Note: (1) All regressions include GPRreal gross domestic product) and the lagged vabfe&DR as
independent variables. All spending variableseaqessed in the first difference of the log reaits. RULE is
the dummy variable for the fiscal rules

(2) The sample period is 1970-2008.

(3) Regression methods are Fixed effects model @kiB)robust standard errors.

(4) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No0.86 arfdfistal rules database (2009).

Table 2.20 presents the results for the effect of introducing anisuoal fules
and multi-year fiscal rules on the level of fiscal procycligahcross spending
categories. The coefficients of interaction for fiscal rded GDP growth are all
negative except in explaining government investment in both typedest riwith
regard to government consumption, the size of coefficients in gmadtifiscal rules
are smaller than that of annual fiscal rules, which indidht&sthe effects of multi-
year fiscal rules are bigger than annual fiscal rules. ftneduction of annual fiscal
rules and multi-year fiscal rules decrease government consungutditionally by
0.169 percentage points and 0.213 percentage points, for every one percentage point
increase in current GDP. With regard to current transfers;aé#icient for multi-
year fiscal rules is significant while that of annual fiscal rulessgnificant. These

64. We conduct regressions separately becausdimaaés a regression including a dummy variable
for both annual and multi-year fiscal rules togethdll cause multicollinearity bias since they are
strongly correlated.
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results imply that multi-year fiscal rules are more effit to mitigate the
procyclicality of government consumption and current transfers, but dmthot

seem to play any role in reducing procyclicality of government investment

To conclude, one can see that introducing fiscal rules can help govisnme
operate fiscal policy in a less procyclical way and thatinyahr fiscal rules tend to
be more effective in reducing the level of procyclicalitygovernment consumption
and current transfers compared with annual fiscal rules. Theaksrare generally

consistent with those of correlation analysis of section 3.3.1.

(5) The effect of the SGP rules

Lastly, this subsection explores the effect of introducing the &@s on fiscal
procyclicality. This subsection analyses the 16 EU coufitrieat have adopted the
SGP rules. The cyclical properties of fiscal policy in16eEU countries are similar
to those of baseline analysis in the 26 OECD countries, in spitifferent levels of
significance. Government investment of 16 EU countries appearspmbgclical
as can be seen from Appendix 2. Table 2A.7Table 2.21 presents the coefficients
of interaction for various kinds of fiscal rules and GDP growSpeetively. To
allow for a comparison with the results of the effect of fistdes in OECD
countries, we present those results of Table 2.17 in the bottombtd Z21. The

results show that the effect of fiscal rules and the SGP inufd® 16 EU countries

65. We additionally examine the cyclical propertidghe budget balance by regressing the primary
budget balance on the output gap, following somistieg literature (Huart, 2011; Aghion and
Marinescu, 2007; Mackiewicz, 2008; Alesina, Campaand Tabellini, 2008). The results show that
the coefficients of interaction for fiscal rulesdathe output gap are significantly positive in both
annual fiscal rules and multi-year fiscal rulesg diney also show that the effect of multi-year disc
rules are bigger than that of annual fiscal ruéssgcan be seen from Appendix 2. Table 2A.4. These
results are generally consistent with our results.

66. Twelve EMU countries and four other advancetbpean countries (Denmark, Slovakia, Sweden,
and the UK).

67. The only difference with the results of 26 OE€@untries is the coefficient of GDP growth in
explaining current transfers becomes insignificantd that of GDP growth in explaining total
expenditure becomes significant. This could beabse the share of EU countries which introduced
annual fiscal rules is bigger than that of OECDrddas. The ratio of countries which introduced
only annual fiscal rules is 43.8% in EMU countrigsven out of 16 countries) and 38.5% (nine out of
26 countries) in all OECD countries. The countmath annual fiscal rules generally operate less
countercyclical current transfers than in the coastwith multi-year fiscal rules, as can be seemf
the results of Table 2.21.
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are generally similar to the effect of fiscal rules in 26eOECD countries. However,
one cannot be certain that this effect in the 16 EU countries isodemtirely the
function of the SGP rules. This is because a large number of EUiesuadopted

their own national fiscal rules as well as the SGP rules.

Table 2.21 The effect of the SGP rules on fiscal procyclicality

Dependent Variable : Difference in log of real government spending

(1) (2) Interest  (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure

Fiscal rules -0.223*** -2.561%** -0.308** -0.477*** 0.042 -0.357***
Annual rules -0.217** -2.405%** -0.206 -0.447%*** -0.057 -0.321**
Multi-year rules -0.269** -2.249%** -0.517** -0.487%*** 0.098 -0.395**
SGP rules -0.206*** -2.523%%x* -0.342** -0.486*** 0.027 -0.377***
SGP rules only -0.205** -2.362%** -0.180 -0.429%*** -0.039 -0.299**
*Fiscal rules(OECD) ~ -0.184*** -2.081%*** -0.283** -0.404%*** 0.281 -0.307***

Note: (1) All regressions include GPfeal gross domestic product) and lagged valugsF, as independent
variables. All spending variables are expressetthénfirst difference of the log real terms. RULEA dummy
variable for the fiscal rules (2) The sampdeiod is 1970-2008.

(3) Regression methods are Fixed effects model @kiB)robust standard errors.

(4) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86 Bifdfiscal rules database (2009).

Therefore, one should differentiate the effect of the SGP rakéshat of own
initiative fiscal rules to assess the exact effect of S rules. One can see the
effect of the SGP rules from the fifth row of Table 2.21 wherexaude the period
during which national rules were operdfedThe coefficients of the SGP rules have
a large similarity with those of when the effects of nationbkds are included in the
fourth row of Table 2.21. However, one can see from the resultshinatize of
coefficients becomes smaller and less significant, which itefichat the effect of
the SGP rules becomes less when the effect of national fidealis excluded. This
could be because the types of national rules are mainly muitiryéss. Nine
countries out of 11 EU countries, which have adopted both SGP rules amthhati
fiscal rules, operate multi-year fiscal rules. This exgianacan be confirmed by
the results of Table 2.21 that the coefficients of the SGP mules) national rules
are excluded in the fifth row, are similar to those of annualfisdes in the second

68. Eleven countries (Austria, since 1999; Denmankce 1992; Finland, since 1999; France, since
1998); Germany, since 1982; Luxembourg, since 18&2herlands, since 1994; Portugal, since 2002;
Spain, since 2003; Sweden, since 1996; the UKgesli®®7) operate their own initiative fiscal rules a
well as the SGP rules. On the other hand, five t@s(Belgium, Greece, Ireland, Italy, and Sloegki
operate only the SGP rules.
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row while they are larger than those of multi-year rules inttivel row. These
results imply that the effect of the SGP rules is sintdathat of annual fiscal rules
and that the SGP rules are less effective in mitigating ldvel of fiscal
procyclicality than multi-year fiscal rules.

4. Conclusion and policy implications

Our main findings from both the correlation and regression anatysdd be
summarized as follows. First, we find that a large number of [DE@LINtries seem
to operate their fiscal policy in a procyclical way, espéciah government
consumption and investment, in line with recent literature. Thadefjs suggest
that discretionary fiscal policy is mainly carried out by the ddjest of government
consumption and investment. Second, one can see thateatna@ variables which
were commonly introduced in the existing literature seem to lagrtain role in
determining the level of the procyclicality of government spendihgcome per
capita and the government debt ratio play a role in reducing We¢ ¢é fiscal
procyclicality. Finally, introducing multi-year fiscal rules coukduce the level of
procyclicality of fiscal policy or make fiscal policy mooeuntercyclical, which is
consistent with our theoretical explanation of section 2.3. Correlatnatysis
shows that multi-year fiscal rules could be an efficient gdlol in reducing fiscal
procyclicality while the effect of introducing annual fiscaless on fiscal cyclicality
is not certain. Regression analysis also shows that annual riideslas well as
multi-year fiscal rules could help reduce fiscal procycligaliiut the effect of the

former does not seem to be as efficient as the latter.

These findings imply that the level of fiscal procyclicabyuld be affected by
the time horizon of fiscal policy. If government operates figmaicy from the
short-term perspective, the level of procyclicality might not bégated. If
government operates fiscal policy from the long-term perspectiee dégree of
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procyclicality will be mitigated clearly. Policymakersncaperate fiscal policy from
the long-term perspective by introducing multi-year fiscaésuland they in turn
could help policymakers operate fiscal policy in a more countkcayavay. In
addition, policymakers should make an effort to find another mechanismtigate
the level of fiscal procyclicality. They, therefore, should afefiscal policy from
the long-term perspective, and countercyclical fiscal policysmes should be

accompanied by when it is neeffed

First, policymakers should operate fiscal policy from the long+-jeerspective.
Fiscal rules might be helpful to maintain a countercyclicaddi policy (Manasse,
2006). One thing we should remember is that they should be desigaeday that
induces fiscal policy into mid- and long-term perspective rathan short-term
perspectiv€’. The representative policy instrument to introduce fiscal ralght be
the multi—year fiscal plan. OECD (2002) suggests in the BestiPeador Budget
Transparency that governments should report the forecast of budget esitcom
including the current year and at least the following two yearSecond,
countercyclical policy measures should be supplemented in the simort-Rainy
day funds could be helpful to operate fiscal policy in a countereyaokay. Hou
(2006) shows that budget stabilization funds raised state spending decessions
by analysing a sample of 50 states in the USA. Raisingate of automatic
stabilizers might be one of alternatives for successfullfolicy (Eskesen, 2009;
Carmignani, 2010). An automatic drop in government revenue or an autoisetic
in government spending, such as social benefits, could alleviate lxxatyc
behaviour. Finally, policymakers should make an effort to solve prhptichlems
which arise in the process of fiscal policy making and budget agacuthe most
urgent problem might be to reduce the gap between budget plan and actousdesut
Enhancing government’s ability to forecast economic variables eoake this gap
smaller (He, 2003; Carmignani, 2010). Governments can also adjuspldues

about revenue, spending, and borrowing during the fiscal yearrbgucing a mid-

69. Hou (2006, p.737) emphasizes that a multi-ymatget without countercyclical fiscal policy
measures is “an unreliable journey”.

70. For example, Chile introduced structural swspluie by the Fiscal Responsibility Law in 2006,
and this concept reflects the medium-term fiscdlook. The introduction of the structural balance
rule enables the Chilean government to operateuatercyclical fiscal policy because fiscal rules
reduce the fluctuation and uncertainty of the econin terms of medium-term performance (Jorge
Rodriguez, Carla Tokman, and Alejandra Vega, 2007).
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term budget reviews to reduce this gap. The institutional geraants, which could
prevent forecasting from estimating optimistically due to palitmpressures, could
make fiscal policy more countercyclical (Frankel, 2011b). Alsovegaments
should reduce implementation time lags to respond to the busindssrcyecmore
efficient way. For example, governments can respond to busindssnogre timely

and quickly by reducing the share of nonflexible spending items.

The contributions of this chapter are two folds. First, this chaptefirms the
results of recent literature on fiscal cyclicality thhe tfiscal policy of advanced
countries has been procyclical at tiffesThe existing literature mainly focuses on
the fiscal procyclicality of emerging market countries shawtime fiscal policy of
these countries tend to be procyclical, while that of developed coumioies
However, this chapter focuses on analysing the cyclical propeittiscal policy of
OECD countries across spending categoffeand shows that government
consumption and investment of developed countries appear to be procyclical.
Second, this chapter could provide the basis of research that coldd teseffect
of introducing fiscal rules more comprehensively by analysingtieet of the time
coverage of fiscal rules for the first time. Previous studies analysé&dhedd fiscal
rules on fiscal policy without considering the type of fiscaksulor they mainly
focus on the theoretical explanation on the effect of fiscalsruw#&hout being
sufficiently supported by empirical evidence. Our empirical findings stigfugisthe
effect of fiscal rules on fiscal procyclicality could be diffiet depending on the time
coverage of fiscal rules. Therefore, our findings could implytti@existing studies
about the effect of the SGP rules on fiscal cyclicality coelanisleading since they
do not differentiate the effect of national fiscal rules whiabhecountry adopted on

their own initiative. The effect of the SGP rules will beskrsed if one excludes the

71. Only a small number of studies suggest theilpitiss that fiscal policy of some developed
countries is procyclical (see, for example, Lan@)2 Manasse, 2006; Mackiewicz, 2008; llzetzki,
2009). Lane (2003) shows that government consumitd investment of some OECD countries
appear to be procyclical. Manasse (2006) shows fibeal policies of developed countries are
procyclical in good times and more procyclical ivdloped countries than in developing countries.
Mackiewicz (2008) shows that the fiscal policiesdeeloped countries could be procyclical when it
has weak institutions or a high debt-to-GDP ratidlzetzki (2009) shows that government
consumption and investment of high-income counisgsocyclical.

72. Some literature focuses on the case of OECItdes. Lane (2003) analyses the data of 22
traditional members of OECD countries, Aghion andridescu (2007) analyse 19 OECD countries,
Mackiewicz (2008) analyses 30 OECD countries ama mecently joined EU countries, and Huart
(2011) analyses 20 OECD countries.
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effect of national fiscal rules because national fiscal yuldsch generally take
multi-year fiscal rules, are more efficient than the $3@Ps, which are annual fiscal

rules, in stimulating countercylcical fiscal policy.

However, our analysis also has several limitatiof&st, the analysis in this
chapter does not deal with other fiscal institutions beyond fisted. A variety of
other factors could be important in shaping fiscal policy. For exgntipé type of
budget system and fiscal transparency might have an effect cal 8tance.
Forecasting ability and implementation time lags that we imeed in section 2.1
could also play a key role in determining fiscal stance. How#wese variables are
not easy to define and measure, especially in developing and underdeveloped
countries. Second, this chapter analyses only the case of O&@iries mainly
due to the availability and reliability issues regarding fistath. Future research
needs to extend samples to developing countries to explore whethergtterene
effect of multi-year fiscal rules on fiscal procyclicaligfso applies in emerging
market countries where the quality of institutions may not be particulaitty hig
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Appendix 2

Graph 2A.1 The trend of fiscal procyclicality of total expenditure

A. EMU countries — Annual fiscal rules
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C. Other advanced European countries— Multi-year fiscal rules
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Graph 2A.2 The trend of fiscal procyclicality of cyclically adjusted|texpenditure

A. EMU countries — Annual fiscal rules
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C. Other advanced European countries— Multi-year fiscal rules
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Table 2A.1 Comparison among the existing literature

Main reason for
procyclicality

Regression equation

Dependent variable

Independent variables

Gavin and Perotti
(1997)

borrowing
constraints

the change in the general
government budget balanc
(spending, consumption) tg
GDP ratio

® pe

| real GDP growth

rcent change in terms of trade

lagged fiscal balance

Tornell and Lane
(1999)

voracity effect

Arreaza, Sorenser
and Yosha (1999

the design of
fiscal institutions

log government expenditur

| Step 1: log GDP

Lane output volatility, (total expenditure " Step 2 : output volatility, power
(2003) power dispersion consumption invéstment) dispersion index, per capita output,
ption, trade openness, public sector size
Kaminsky, availability of

Reinhart, and
Végh (2004)

international
capital

To compare difference between government spendiggad and

bad times

Riascoc and Végl

imperfect capital

Correlation of government consumption (total revesrahare of

(2004) markets government consumption) with GDP
Talvi and Végh political ) . .
(2005) distortion Correlation of real government consumption witH @BP

Manasse (2006)

different policy

general government primary

output gap
total general government public
debt

Aghion and
Marinescu (2007)

reaction balance fiscal rules (dummy)
institutional variables
GDP gap
financial development
low financial average years of education over 25

development,
higher openness

real budget balance/GDP

openness
population growth
government share of GDP
invest share of GDP
inflation targeting (dummy)

Alesina,
Campante, and

Tabellini

(2008)

corruption

change in central government
budget surplus or government
consumption

output gap

lag of central government
budget surplus or government
consumption

initial GDP per capita

corruption index

credit ratings

the spread of sovereign debt over
the US debt

lizetzki and Végh
(2008)

real central government spendi
or consumption

mgchange in log real GDP
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Mackiewicz
(2008)

weak institutions,
high debt ratio

log general government primary
surplus / GDP

log output gap
institutional quality
political constraints
corruption

gini coefficient

level of development
openness of economy
public debt/GDP

Woo (2009)

social inequality,
political instability

change in log real general
government consumption

Step 1: change in log real GDP
Step 2: government size, income
inequality, educational
inequality, trade openness,
multimensional aspect

Lledé,
Yackovlev, and
Gadenne (2009)

fiscal space,
financing restriction

growth in real central
government expenditures

real GDP growth

terms of trade growth

lagged growth in government
spending

political institutions

financing restrictions

fiscal space

growth in oil price

the existence of

real government total
expenditure minus interest

terms of trade shock
political rights index

Diallo . civil liberty index
democratic payments/ T
(2009) institutions real government current democratic institution index
exoenditure presidential electoral dummy
P lagged government expenditure
Izetzki olitical friction Correlation of HP-filtered cyclical components ofdl real central
(2011) P government expenditures or consumption with reaPGD

Frankel, Végh,

foreign liabilities/GDP
liguid liabilities/GDP

and Vuletin mstltu:!f[)nal real government expenditure output volatility

(2011) quality political check and balance
institutional quality
Step 1: de-trended GDP
Step 2 : output volatility
financial development

Cicek and Elgin the size of financial risk
(2011) shadow economy budget balance/GDP corruption

political stability
GDP per capita
level of democracy

Badinger (2012)

change in log real government
consumption

change in log real GDP
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Table 2A.2 The correlation between government spending and GDP

All countries  Annual rules  Multi-year rules No rules

Government consumption (CGAAV) 0.255%** 0.263*** 0.184%** 0.283***
Interest payments (GGINTPV) -0.054 -0.173*** -0.108** 0.156
Current transfers (TCTV) 0.030 0.064 -0.128*** 0.141
Current expenditure (YPGV) 0.144*** 0.112* -0.001 0.299%***
Government Investment (IGAAV) 0.177*** 0.159*** 0.153%** 0.413%**
Total expenditure (YPGTV) 0.126*** 0.119%* -0.008 0.301%**

Note : (1) All variables are expressed in the filiffierence of log real terms. The sample pero#i970-2008.
(2) * indicates significance at the 10% level. 5% level. *** 1% level.
Source: OECD Economic Outlook Database No0.86.

Table 2A.3 The cyclical properties of fiscal policy of OECD countries
with time fixed effects

Dependent Variable : Difference in log of real government spending

(1) (2) Interest  (3) Current  (4) Current (5) (6) Total
Consumption  Payments Transfers Expenditure Investment  Expenditure
GDP, 0.292%** -0.506** -0.071 0.054 1.137%*** 0.100
(2.94) (-2.35) (-0.74) (0.80) (5.44) (1.36)
GDP,, 0.212%** 0.166 0.010 0.145** 0.662** 0.279%**
(3.91) (0.56) (0.10) (2.33) (2.50) (3.75)
GDP,, 0.128* -0.993* 0.148%** 0.096 0.119 0.134
(1.86) (-1.80) (2.18) (1.61) (0.44) (1.50)
F - statistics (time) 23.70%*** 45.65%** 28.46%** 125.46%** 6.54%** 23.35%**
R’ 0.319 0.314 0.206 0.352 0.109 0.255
No.of Observations 820 799 798 804 816 795
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product. vAaltiables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008

(2) Regression methods are Fixed effects model @#tB)robust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

(4) F- statistics (time) tests the joint significarof time effects.

Source: OECD Economic Outlook Database N0.86.
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Table 2A.4 The cyclical properties of fiscal policy of OECD countries

(Output gap)
Dependent Variable : primary budget balance
(1) (2) (3) (4)

GAP; 0.515%** 0.275** 0.306** 0.394%**

(5.20) (2.49) (2.57) (4.52)
GAP, 0.096 0.253*** 0.188*** 0.215%**

(1.68) (5.09) (3.24) (3.76)
GAP,, -0.130* -0.122* -0.134 -0.150*

(-1.83) (-1.73 ) (-1.71) (-2.01)
RULE* GAP; 58.493***

(5.53)
Annul Rule* GAP, 51.804***
(3.04)
Multi Rule* GAP; 58.198***
(5.91)

F- Statistics 32.29%** 50.12%** 24.63%** 27.75%**
R? 0.123 0.202 0.144 0.251
No.of Observations 718 718 561 575
No.of Groups 25 25 23 25

Note: (1) GAP is output gap and RULE is a dummyalade for fiscal rules. The sample period is 197B&
(2) Regression methods are Fixed effects model @kiB)robust standard errors.

(3) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.
Sources: OECD Economic Outlook Database No.86 Mifdfiscal rules database (2009).

Table 2A.5 The cyclical properties of fiscal policy of OECD countries
(system GMM)

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment  Expenditure
GDP; 0.130** -0.202 -0.157 -0.062 0.783%** -0.049
(2.24) (-0.88) (-1.21) (-1.42) (3.58) (-0.66)
GDP,; 0.272*** 0.412%* 0.080 0.196%** 0.649** 0.295%**
(3.97) (2.20) (0.91) (2.71) (2.28) (3.33)
GDP,, 0.286*** -0.681*** 0.416%** 0.239%** 0.515%* 0.302%**
(4.04) (-3.21) (5.06) (4.56) (2.57) (4.84)
dependent 0.194*** 0.453%** 0.269%** 0.405%** -0.103 0.118**
(3.55) (10.08) (4.93) (9.60) (-1.43) (2.35)
Wald chi’ 280.28*** 224.32%** 84.78%** 161.54*** 121.08*** 96.33***
Hansen chi’ 22.10 12.54 24.11 21.20 18.94 23.34
No.of Obs. 816 793 792 799 811 788
No.of Groups 26 26 26 26 26 26

Note: (1) GDP is real gross domestic product. valliables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008

(2) Regression methods are Generalised Method ofiénts (GMM) with robust standard errors.

(3) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No.86.
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Table 2A.6 The cyclical properties of fiscal policy of OECD countries — RES2S

(Cyclically adjusted spending)

Dependent Variable : Difference in log of real government spending

(1) Current Transfers

(2) Current Expenditure

(3) Total Expenditure

GDP; -0.597*** -0.521%** -0.665***
(-2.84) (-3.31) (-3.29)
GDP, 0.241** 0.361%** 0.538%**
(2.03) (4.07) (4.72)
GDP, 0.268*** 0.222*** 0.204***
(3.33) (3.70) (2.64)
F- Statistics 610.51*** 954.,09*** 545.,45%**
R? 0.020 0.031 0.029
Hausman chi’ 5.35 11.24** 10.76**
No.of Observations 715 715 715
No.of Groups 24 24 24

Note: (1) GDP is real gross domestic product. \Alliables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008

(2) Regression methods are Fixed effects 2SLSum&ntal variables estimation.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

Source: OECD Economic Outlook Database No.86.

Table 2A.7 The cyclical properties of fiscal policy in 16 EU countries

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment  Expenditure

GDP, 0.140 -0.836*** -0.226 -0.127 1.004*** -0.178*

(1.50) (-3.08) (-1.59) (-1.44) (3.09) (-1.82)
** GDP, 0.115 -0.558** -0.244** -0.102 0.736%** -0.104
(OECD coutries) ’ ’ ’ ’ ’ ’
GDP,4 0.192%** 0.071 -0.046 0.069 0.400 0.171*

(4.33) (0.22) (-0.48) (0.97) (1.14) (1.95)
GDP,, 0.449%** -0.666 0.353*** 0.334*** 0.442 0.333%**

(5.93) (-1.72) (3.48) (5.20) (1.27) (3.29)
F- Statistics 34.45%** 5.50%** 4.20%* 9.75%** 10.32%** 8.54%**
R? 0.178 0.032 0.058 0.097 0.060 0.080
No.of Obs. 509 507 507 509 509 503
No.of Groups 16 16 16 16 16 16

Note: (1) GDP is real gross domestic product. valtiables are expressed in the first differencéheflog real
terms. The sample period is 1970-2008

(2) Regression methods are Fixed effects model @#tB)robust standard errors.

(3) t-statistics are in parentheses. *, **, *ffdicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No0.86.
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Chapter 3

The main determinants of fiscal

sustainability
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1. Introduction

There is an increasing concern about the sustainability of fiseaces which
had been ignored since 1990s when fiscal sustainability temporariisoved
(Fatas, 2010). This is because unsustainable fiscal financebdwome considered
to be one of crucial factors which triggered economic crisis.nufber of EU
countries including Greece, Ireland, ltaly, Portugal, and $haia suffering from
economic crisis which were caused by fiscal crisis even thdwghhave made an

effort on reducing the level of government debt (Wren-Lewis, 2011).

In addition, the importance of fiscal policy as an economic policy basl
increased following the global financial crisis which staite@007. Consequently,
there is revival of interest in the effectiveness of countamajdiscal policy in the
recent literature (Wren-Lewis, 2011; Feldstein, 2009; Auerbach, 2009his is
mainly because other economic policy tools such as monetary policgx@hange
rate policy cannot be controlled any more by policymakers, ediganidmall open
economies, as the global economy has become increasingly indegaate
liberalized (Carmignani, 2010). Furthermore, monetary policy camnattilized as
a stabilization tool in the EMU member countries since national taongolicy
independence has been lost (Huart, 2011; Wren-Lewis, 2011). However, this
discretionary fiscal policy is inevitably accompanied by theeritation of fiscal
sustainability (Escario, Gadea, and Sabaté, 2Badpan, 2009; Freedman, Kumhof,
Laxton, Muir, and Mursula, 2009). As a result, whether the current fiseaces
are sustainable has been one of the most critical issues fompakers because the

answer indicates the scope of fiscal policy which can be utilized.

73. The government debt of EU countries had beetiniley owing to the efforts to abide by the
Maastricht Treaty (Greiner, Kdllert, and Semml&0?2).

74. These countries belong to the PIIGS countrfestoch debt sustainability has been questioned
due to the large deficit and debt (Fincke and Geif012).

75. Auerbach (2009) points out three main factoss tlae reasons for the effectiveness of
countercyclical fiscal policy: the first is thatetleffect of automatic stabilizers have been weatten,
second is that Lucas’s critique does not have dfegctein imperfect markets, and the third is that
monetary policy faces unusual challenges by bemgbed by the zero-minimal interest rate.
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Therefore, the issues on fiscal sustainability have been wagpred. The
existing literature mainly focuses on the measurement célfisustainability, but
little is known about the determinants of fiscal sustainabiktystated by Menguy
(2008), even though these determinants could provide policy implicdbortbe

government to maintain their fiscal finances in a more sustainable way.

This chapter attempts to explore the main determinants @l Bsistainability
utilizing a sample of OECD countries. We identify these maierdenants of fiscal
sustainability by comprehensively surveying the existing thieatedand empirical
literature, and examining the role of each factor in determingoglfsustainability
in our empirical analysis. We also explore the role of tlabity and Growth Pact
(SGP) rules in determining fiscal sustainability in a sangplEMU countries. Our
findings from empirical analyses point to a number of factorspiagtan important
role in determining fiscal sustainability. The growth rate hgmsitive effect on
fiscal sustainability while aging populations have a negativeceff The advanced
countries are more likely to have sustainable fiscal finances.fi@lings also show
that the SGP rules appear to have helped policymakers maintainsfistainability
in EMU countries while other fiscal rules do not seem to playrateyin the fiscal

sustainability of OECD countries.

The remainder of this chapter is organized as follows: Section\2dps a
discussion on the theoretical issues on fiscal sustainabilityhendaterminants of
fiscal sustainability which are identified in the existingr#iture. Section 3 contains
empirical analysis on the level of fiscal sustainability ofGDEcountries and the
main determinants of fiscal sustainability. Finally, thiggter ends with some

concluding remarks and policy implications.
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2. The theoretical issues on fiscal sustainability

2.1. The concept and measurement of fiscal sustainability

There is a general consensus on the definition of fiscal sustaiyabilthe
existing literature although there are a few controvef&iesiscal sustainability
refers to the future implications of current fiscal policies,other words, the
guestion of whether the government can maintain its current fisaalgsoin the
future without endangering its solvency (Croce and Juan-Ramon, 2003)polibys
might be either one in which the debt ratio does not increase (Tandesamake,
2008) or one in which the debt ratio increases when the dynamicbétohr@eunder
control (Pasinetti, 2000Y.

Also, it is generally agreed that it is difficult to measuhe level of fiscal
sustainability. The existing literature has adopted two appreactme approach
performs sustainability tests based on the intertemporal governimgoiget
constraints, and the other approach focuses on a set of sustginabicators.
Studies utilizing the first approach, in turn, can be divided inteetigroups: studies
using the stationarity of debt process, studies using the cointegratationship
between fiscal variables, and studies using the reaction functimedrethe budget

deficit and government debt.

The problem of fiscal sustainability could be interpretedragaestigation of
the trend of the debt to GDP ratio considering the government lauggemnstraint
(see, for example, Fincke and Greiner, 2012; Byrne, Fiess anbdviald, 2011;
Stoian and Campeanu, 2010; Polito and Wickens, 2005; Bohn, 193@)ation
(3.1) specifies the evolution of the debt-GDP ratio.

di=gr—t:+ (A +1r—-0)diy =—se + (1 + y)deq (3.1)

76. For example, Pasinetti (2000) and Harck (2088pate on whether the concept of fiscal
sustainability should require a desirable levetheffinal debt ratio.

77. Debt sustainability is considered to be theesaoncept as fiscal sustainability in a great déal
the existing literature.
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in which d is the debt-GDP ratio,gs the expenditure exclusive of interest
payments-GDP ratio; iis the revenue-GDP ratiq,is a real interest rate, afdis the
growth rate in GDP. Therefore, indicates the ratio of primary budget balance to
GDP, and a discount rateindicates the real interest rate minus growth rate. This
eguation shows that a certain amount of primary surplus is requiradindain the
certain level of the debt-GDP ratio in dynamically efficieabnomy where the real
interest rate is higher than the real growth rate. Equatith¢&n be transformed as

equation (3.2) by successive substitution.

ey e T Ly y)

Early literature focused on testing the question of whether thentufiscal
policy could satisfy an intertemporal budget constraint histdyicalk is generally
agreed in much of the literature that the intertemporal budgetraonsholds if the
current government debt can be offset by the present value ddrgrsuarplus, as
below equation (3.3) when the present-value real debt (the firstop&HS in
equation (3.2)) should go to be zero in the lifnin other words, an increase in the
real debt-GDP ratio should be below an increase in the realshratte (see, for
example, Hamilton and Flavin, 1986; Bohn, 1998; Wilcox, 1989; Uctum and
Wickens, 2000). Then, fiscal policy will be sustainable when the debt-GDP ratio can

grow at the rate equal to the primary surplus-GDP ratio.

dt - i El (St+i ) (33)

Some studies find that the intertemporal budget constraint holde itlebt
process, which is correspondent witindequation (3.2), is stationary (Hamilton and
Flavin, 1986; Wilcox, 1989; Uctum and Wickens, 2000). Others utilize the
cointegration relation between fiscal variables such as governxeenditure and
revenue, and they show that the intertemporal budget constraint fdidsal
variables are cointegrated (Trehan and Walsh, 1988; Hakkio and Rush, 1991; Ahmed
and Rogers, 1995; Bravo and Silvestre, 2002). These early approachesehave t

78. This condition is called ‘the transversalityndgion’. Wilcox (1989) calls this the present-valu
budget constraint.
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advantage in performing sustainability tests easily by thplsieconometric model
from a long-term perspective. However, these approaches assumeméc

environments as exogenous and constant (Berenger and Llorca, 200Xanhqies

a constant interest rate, so they have difficulty in providing apiateppolicy

implications responding to future changes in the policy environmentasieging

populations and a change in interest rate. Also, the weak powmitafot tests
might be another critical weakness when the stationarity oélfigariables are
tested”.

Bohn (1998, 2005, 2007 utilizes the reaction function between budget deficit
and government debt to overcome the weaknesses of earlier studiesauthor
examines how governments respond to an increase in government debtdingccor
to his framework, the primary budget balance is a function of gowemt debt.
Equation (3.1) can be rearranged to equation (3.4) assup¥dy,dn the long run
(Byrne, Fiess, and MacDonald, 2011).

St =Vrdig (3.4)

Bohn (1998, 2005, 200provide direct evidence on the corrective actions by
examining the response of the primary budget balance to changesdebthé DP
ratio after removing the effect of temporary increases in govent expenditure
(GVAR) and temporary variations in the business cycle (YVAR)authe US data
by estimating equation (3.5).

St = a-+ ﬁdt—l + ]/GVARt + A YVARt + ut (35)

If the debt-GDP ratio increases, then the government would raisergri
budget surpluses to respond to debt accumulation and to satisfy thenipiaral
budget constraintThe main strength of this approach is that it does not regaye
assumption about the discount rate, and therefore one can rule out tbadmgsl

results which are caused by an inadequate choice of the disceunH@wever, this

79. The use of too many lags, compared to genaige, leads to lack of power while the use of too
few lags results in the incorrect size of test (Wddge, 2006).

80. A large number of studies have employed Botesponse function to explore fiscal sustainability
(see, for example, Fincke and Greiner, 2012; Firaokek Greiner, 2011; Stoian and Campeanu, 2010;
Berenger and Llorca, 2007; Greiner, Kollert and 8¢en, 2007; Redzepagiand Llorca, 2007;
Valderrama, 2005).
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approach focuses on the long-term relationship between deficit and atebt,

therefore it still has a drawback in providing short-term policy implications.

The second approach focuses on finding appropriate sustainabilitytamdica
(see, for example, Buiter, 1985; Blanchard, 1990; Uctum and Wickens, 2000; Croce
and Juan-Ramodn, 2003; Polito and Wickens, 2005). They derive fiscahab#ity
indicators which could testify whether the current fiscal gohdl be sustainable in
the future. They consider the budget deficit to be sustainable if the debt-GIB rat
maintained at a certain target level, and they measure how deficlt is deviated
from the sustainable deficit. These indicators are simple am$parent, and
therefore they could clearly provide the guideline for fiscal polioy both
policymakers and taxpayers, but it is difficult to find an optidett level (Wyplosz,
2005) or to achieve consensus about the target level of debt. Thisyproiéat be
more serious in emerging market countries because they tendet@mority to
short-term economic growth and the expansion of a social safetystesd of long-
term fiscal sustainability.

2.2. The main determinants of fiscal sustainability

As mentioned above, there does not appear to be any directly eimepar
literature on the determinants of fiscal sustainability, althotigere is increasing
interest about fiscal sustainability. The existing literataeenly attempts to find out
the effect of specific factors on fiscal sustainability, hugenerally analyses the
effect of individual factors on the budget balance or debt rather tisaal f
sustainabilityper se Some studies focus on the main factors underlying successful
fiscal consolidation, but they do not deal with the determinants oflfisc
sustainability per se This section examines the main determinants of fiscal
sustainability from the existing theoretical and empiricarditure in three groups:

budget and borrowing constraints, political constraints, and fiscal instigutio

80



2.2.1. Budget and borrowing constraints

A number of studies examine the relationship between some economic variables
and fiscal sustainability through intertemporal government budgedtragoms, an

overlapping generations model, and borrowing constraints.

This literature is based on the premise that the conditionaz fssistainability
Is to satisfy the intertemporal government budget constraint tiequ@.3)). Hall
and Sargent (2010) show that the growth rate and interest paynoaidsptay a
crucial role in determining the level of sustainable debt. Theme;e the
contributions of these factors on the evolution of the debt-GDP ratio by analysing the
US data after the Second World War, and show that interest paymaw had
more effect than growth rates since the 1970s. Menguy (2008gsathat the
discrepancy between growth rates and interest rates has partant role in
determining fiscal sustainability, even though the forecast oé thitgre variables is
difficult®. Sakuragawa and Hosono (2011) argue that growth rates could have a
crucial effect on the fiscal sustainability. They show thhaigher projected growth
rate contributes to stabilize the debt-GDP ratio in the futyrecdnducting the
simulation of fiscal sustainability of Japan. Aspromourgos, Reeks\\hite (2010)
present a theoretical explanation on the role of the interst rahey show that
nominal interest rates paid on debt and nominal growth rates herueial role in
determining the size of the sustainable budget balgreed that low interest rates
will help the government obtain a sustainable budget balance moitg bwgsi
introducing the fact that monetary policy could choose interest rate. Ful(2007)
also argues that the interest rate could play an importantrraletérmining fiscal
sustainability through examining the US case. The author atiyaesiterest rates
on national debt are a matter of monetary policy, mostly atfdeyethe current and
expected interest rates set by the Federal Reserve Batrdr than fiscal policy.
Therefore, the author suggests that monetary policy, which is egetiatough
adjusting the interest rate, has much to do with fiscal sustainability.

81. The author, therefore, suggests a new defitdt combining the growth rate and debt to consider
the long-term sustainability of fiscal finances adifferent situation of countries to overcome the
problem of the SGP rules which focused on short@eficit criterion.
interest rate— growth rate

* debt,

82.sustainable budget balance ;,, = +growthrate
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A number of studies examine fiscal sustainability within a g@reguilibrium
framework using an overlapping generations model. For exampldk C2@00)
employs an overlapping generations model and identifies thréardacthe gap
between growth rate and interest rate, the size of prigedigit, and initial debt - as
determinants of fiscal sustainability. They argue that infi#blic debt above a
critical level may harm the sustainability of a fispabgram even though the growth
rate exceeds the interest rate. Yakita (2008) examines féat ef public capital
formation on the sustainability of debt by also employing anlapping generations
model. The author argues that initial debt which is smaller tharthreshold of
initial debt for a given stock of public capital could lead to a sumtée fiscal policy.
The author argues that this initial debt threshold is positivédyee to the stock of
public capital, which implies that the countries which have a latgek of public

capital could maintain high debt lev&ls

Other studies point to borrowing constraints, which is linked to thesaidulity
to capital markets, as a potential determinant of fiscabsadiility in emerging
market countries. Byrne, Fiess, and MacDonald (2011) explore #w effglobal
capital market’s shock on fiscal sustainability by analysirsgmple of 15 industrial
countries and 27 emerging market countries empirically. They shattiie US
interest rate, which is a proxy for the liquidity in globalditenarkets, and fiscal
sustainability are closely associated in emerging market esinbecause they
finance debt from the international capital market. This resditates that credit
constraints in global markets could be one of main determinants «dl fis
sustainability for emerging market countries. Hauner and Kumar (20Q&e that
the easier capital market access through the recent fingtaiallization could help
strengthen fiscal sustainability in emerging market counkryeseducing the cost of
external financing by showing that the fiscal savings dueh& deepening of
financial globalization has increased over recent years ingamgemarket countries.
Drelichman and Voth (2008) explore the role of fiscal repressioanguanied by
low interest rates by examining the case of t@ntury Britain and 18 century
Spain. They argue that common sustainability tests cannot dstiiaiseal features
of fiscal sustainability, and suggest that the accessibilifotnestic savings by a

83. The author argues that a low public investmatid and deficit finance rate for public investrhen
could strengthen fiscal sustainability by raisihg threshold.

82



low cost of borrowing is the main reason for sustainable fisnahfes of 18
century Britain. Izquierdo (2002) argues that sudden stops in cdpitad €ould
worsen fiscal sustainability due to a rise in the interestaat a fall in growth rate,
as was in the case of Argentina.

A separate line of research considers the role of population aginthe
sustainability of fiscal finances. Farugee and Muhleisen (20033safise effect of
demographic changes on Japan’s public finances. They argue that popadgtign
causes slow economic growth and high debt, and therefore they suggédstttier
fiscal adjustments are needed in the pension and health sysiemaké fiscal
finances sustainable. European Commission (2009) also emphasizedetiud
population aging in the Sustainability Report 2009. It argues ¢/ag opulations
have an effect on the labour market and economic growth, and wébse ageing-
related expenditure. It calculates the sustainability indicebmsidering infinite
horizon to include the concern about additional expenditure arising fgemga
populations, and it shows that all EU countries should implement reforms
endangering the risk of the budgetary challenge over the long-term.eGiéitlert,
and Semmler (2007) include social surplus ré&fiasto Bohn's (1998) response
function to assess the effect of a social insurance systemsaah $ustainability of
four European countries. They point out that fast population aging should be

considered not to misinterpret the result of sustainability tests.

2.2.2. Political constraints

Political constraints could also have important implications forcafis
sustainability. Berenger and Llorca (2007), and Redzépagd Llorca (2007)
examine the role of political determinants of fiscal sustaliylddy employing
political factors, such as the electoral budget cycle, théispar cycle, and
government fragmentation, into Bohn’s (1998) reaction function. Bereaugbr
Llorca (2007) analyse the USA and five European countries (theGémany,
Greece, France, and ltaly), and they show that the fiscal pofiall countries

84. Social surplus is defined as social benefitdpay the government net of social security
contribution received by the government.
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except Germany is sustainable and that the electoral andapactisle affect fiscal
policy in the Mediterranean countries (France, Greece, ItalRRpdZepagi and
Llorca (2007) analyse seven Central and Eastern European Countresh (C
Republic, Estonia, Latvia, Lithuania, Poland, Slovenia and Slovakia) and kleow t
presence of a budget electoral cycle and a partisan cydrRoland which is a
comparatively big country. However, they analyse the effethexde variables on

the primary budget balance, not fiscal sustainalpkyse

Kontopoulos and Perotti (1999) argue that government fragmentation could
play a key role in determining fiscal outcomes. They show that the higher nafnbe
decision makers in the fiscal policy making process, such asithber of parties in
a coalition government and the number of spending ministers, could resigher
expenditure and a higher deficit, utilizing a sample of 20 OECD deanfor the
period 1960-1995.

2.2.3. Fiscal institutions - Fiscal rules

The existing literature generally shows that better fisoatitutions are
positively associated with fiscal sustainability. Fatas (20&Gnmarizes the
empirical evidence on the role of fiscal institutions on fiszatome®. The author
reports that fiscal rules are generally positively assatiaith fiscal sustainability
by producing a less volatile fiscal policy. Rose (2010) synthesizeariety of the
existing studies on the relationship between fiscal institutions aschl
sustainability in the US state governments. The author suzesaitie empirical
effect of various fiscal rules such as balanced budget rules, idets, ltax and
expenditure limits on the fiscal sustainability of the USestgbvernments, and
shows that fiscal rules seem to be effective in improvingalfisastainability by
leading to a lower deficit, lower debt, lower borrowing costs, ragigistment to
fiscal shocks, and less political distortion on budget. Bi and Le@®410) argue
that the adoption of fiscal rules such as an expenditure ceilingl caide the

85. The author identifies transparency, the roléegfslature, and the degree of centralizationhef t
budget processes as an example of the budget pescaad institutions. The author suggests fiscal
rules as a narrower set of institutions.
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economy’s maximum sustainable debt and reduce the risk premiuvefegn
debt. They analyse the fiscal data of Sweden for the period 1980-280%Wgting
the economic consequence of different fiscal policies through aypakperiment
based on a dynamic stochastic general equilibrium model. OBQIR) suggests
that well-designed fiscal rules could help attain a sustairfeddlal position even
though their effect has become weakened since latter part b®8@s because they
did not respond adequately to unpredicted unfavourable fiscal situatpektical
pressures, especially in booms. On the other hand, Debrun and KQ0&) argue
that this positive effect of fiscal rules could be elusive. Té¢teyw that fiscal rules
could be used as an important commitment tool for the improvemensa#i fi
performance in some countries while they do not seem to playa@yn other
countries by analysing a sample of 15 EU couritties

Fiscal rules have also been considered as a main determinantaessful
fiscal consolidation which is identified as one of the policy toolgrtprove fiscal
sustainability(IMF, 2009). Guichard, Kennedy, Wurzel, and André (2007) explore
key determinants of the different dimensitie$ fiscal consolidation episodes by
analysing 85 fiscal consolidation episodes of OECD countries dieckate 1970s.
They show that fiscal rules are positively associated withuaessful fiscal
consolidation, in other wordshe existence of fiscal rules is associated Watiger
and longer fiscal adjustments, and higher success rates. EurGpeamnission
(2007) and Larch and Turrini (2008)so examine the determinants of successful
fiscal consolidation by analysing episodes of 27 EU countries 4ia¢6. They
provide the empirical evidence thatetltoverage and strength of fiscal rules are
positively associated with the possibility of starting and ssgcef fiscal

consolidation.

86. Debrun and Kumar (2008, p.500) even arguethigaintroduction of fiscal rules could bring about
the incentive that governments circumvent theiruges fiscal status by creating off-budget account
(“Smokescreen hypothesis”).

87. Three dimensions are the size and intensitgdfiistment, the duration of the episode, and the
probability of success.
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3. Empirical analysis

This chapter focuses on analysing the main determinantcaf §igstainability.
We examine the role of each factor, which we identified as atmaiteeterminant in
section 2.2, in determining fiscal sustainability utilizing a pala¢h model. We also
explore the role of the Stability and Growth Pact (SGP) ruleetermining fiscal
sustainability in a sample of EMU countries, and examine fisoatainability

utilizing a net debt variable to check the robustness.

3.1. Data description

The sample consists of 26 OECD countries, and we employ annudbd#ie
period 1970-2008. Four OECD countries (Czech Republic, Hungary, Mexico, and
Turkey) are excluded due to the unavailability of uninterrupted datasswe
employ for these countries.

With regard to the data for the main variables, the primary buxid@nbce-GDP
ratio (3) and the debt-GDP ratiodare taken from OECD Economic Outlook No.86,
and the temporary increase in government expenditure (GVAR) andriporary
variation in the business cycle (YVAR) are calculated follovBiagpn (1998) as will

be seen in section 3.2.

With regard to the control variables, this chapter assesselthefrthree
groups of variables in determining fiscal sustainability. Elevammaariables are

employed following the existing literature both theoretical and empirica

First, to examine the role of budget and borrowing constraintantseduce
nine economic variables: the growth rate, the interest rateaghdetween growth
rate and interest rate, trade openness, initial debt, averagehge@terage primary
balance, income per capita, and the old-age dependency ratio.

88. The estimation period is different across coestdue to the availability of debt statisticse(se
Appendix 3. Table 3A.1).
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The growth rate (GROWTH), the interest rate (IRL), and the lpetween
growth rate and interest rate (GAP) are included to adbeseffect of budget
constraints following the argument of Sakuragawa and Hosono (2011),
Aspromourgos, Rees, and White (2010), Hall and Sargent (2010), Menguy (2008),
Fullwiler (2007), and Chalk (2000). These variables are all nominal ranthlken
from OECD Economic Outlook database No0.86. With regard to the intatesthe
long-term interest rate which is generally represented byea®-government bonds

is utilized.

Trade openness (OPEN) is included to assess the effect of bagrowi
constraints following Byrne, Fiess, and MacDonald (2011), Hauner and Kumar
(2005), and Drelichman and Voth (2008). This variable is commonly utilizead a
proxy for the accessibility to the capital market in sevpeers in the literature
concerned with fiscal procyclicality (Lane, 2003; Aghion and Madne007;
Mackiewicz, 2008; Woo, 2009). This variable is taken from the Penn Wobl@S a
6.3 and is defined as the sum of exports and imports over GDP.

Initial debt (INIDEBT), average debt (AVEDEBT), and theerage primary
balance (AVEBANANCE) are included to assess the effecisoéfispace following
Chalk (2000) and Yakita (2008). These variables are taken from theéD OEC

Economic Outlook database No0.86 and are defined as the ratio relative to GDP.

Income per capita (GDPPC) is included to assess the @ifdtie stock of
public capital following Yakita (2008). This variable is commonlilizéd as a
proxy for the level of development which is the result of the acatioual of public
capital. This variable is in PPP (Purchasing Power Parity) terms takaritfe Penn
World Tables 6.3 and is defined as the log of GDP per capita.

The old-age dependency ratio (OLD) is included to assess whatieg
populations have an effect on fiscal sustainability following thggsestion of
Farugee and Muhleisen (2003) and European Commission (2009) and is taken from
World Population Prospects (The 2010 revision). This ratio is defindgbaatio of
elderly (65 years old or over) relative to the working age populafibr64 years
old). One can see from Graph 3.1 that this variable shows a stee@gsmaén most
OECD countries except some countries (Luxembourg, Iceland, Irelaorayal

87



Slovakia, the UK, and the USA) which show less than a 5% incredse.average
of the old-age dependency ratio in 26 OECD countries moved from 16165970
to 23.69% in 2010.

Graph 3.1 The trend of the old-age dependency ratio
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Note: The old-age dependency ratio is defined @sdtio of elderly (65 years old or over) relatteethe working
age population (15-64 years old). The averagé.i52 (1970)> 19.69% (1990)> 23.69% (2010).
Source : World Population Prospects (The 2010 i@vjs

Second, one political variable is included to find out the role of pallitic
constraints. Power dispersion index (POLCGNS included to explore the effect
of government fragmentation and is taken from Henisz database).(2010e
existing literature on the political budgetary cycle theory gmhe shows that
budgetary performances are affected by electoral cycles gowkernment
fragmentation (Berenger and Llorca, 2007). However, the electyetd could have
an effect on the budget deficit cycle rather than fiscal sustaiyahitit therefore we

include political power dispersion index to assess the government fragmeftation

89. This index measures political power dispersiyn considering the number of independent
branches of government with veto power over paticginge, and the distribution of preference across
branches of government and within each legislatirench. It measures the dispersion of political
power range from zero when it is most concentradezhe when it is most disperse.

90 . Several groups’ participating in the fiscal ippl decision-making process gives rise to
fragmentation (Kontopoulos and Perotti, 1999). r€fare, fragmentation of the government can be
assessed by the level of dispersion of power thatrals the executive and the legislative. Berenger
and Llorca (2007) employ a dummy for governmentitoa to measure this variable. Kontopoulos
and Perotti (1999) employ the number of decisiokera such as the number of parties in coalition
government and the number of spending ministers.
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Finally, a dummy variable for fiscal rules (RULE) is includedassess the
effect of introducing fiscal rules following the argument of Ba(d010), Rose
(2010), and OECD (2002), and it is taken from IMF fiscal rules da&a(009). All
OECD countries except three (Korea, Turkey, and the USA) hdmeted various

types of fiscal rules. The summary statistics of variables are e&gdlan Table 3.1.

Table 3.1 Summary statistics of variables

No. of No. of Standard
countries  observations Mean deviation Min Max
St 26 683 0.397% 3.355 -14.069 16.135
d; 26 680 57.864% 29.476 4.980 175.274
GROWTH 26 667 7.838% 5.178 -4.388 37.727
IRL 26 664 7.731% 3.382 1.003 21.725
GAP 26 653 -0.242% 3.976 -16.099 16.871
INIDEBT 26 680 42.270% 20.669 8.742 101.101
AVEDEBT 26 680 57.864% 22.848 9.175 107.918
AVEBALANCE 26 680 0.395% 1.659 -4.375 4,151
GDPPC 26 669 $24,524 8,589 4,066 71,209
OPEN 26 669 61.346 41.162 10.193 289.095
oLD 26 680 20.176% 4.575 6 30
POLCON 26 669 0.480 0.093 0.152 0.718
RULE 26 680 0.417 0.493 0 1

Note: sis the primary budget balance-GDP ratipiscthe debt-GDP ratio, GROWTH is the growth rdid, is

the interest rate, GAP is the gap between the groate and interest rate, OPEN is trade opennsH#3EBT is
initial debt, AVEDEBT is average debt, AVEBANANCE the average primary balance, GDPPC is income per
capita, OLD is the old-age dependency ratio, POLO®M power dispersion index, and RULE is a dummy
variable for fiscal rules.

Sources: OECD Economic Outlook Database No.86, Réarid Tables 6.3, UN World Population Prospects
(The 2010 revision), Henisz database (2010), arf fistal rules database (2009).

3.2. Empirical methodology

This chapter employs the panel data model as the baselinsianalye utilize
the similar method which has been employed in the literatureeooet with the
analysis of fiscal procyclicality (see, for example, Aas Campante and Tabellini,
2008; Mackiewicz, 2008; Lledd, Yackovlev and Gadenne, 2009; Diallo, 2009). The
level of fiscal sustainability is estimated individually and ectively using both a
time series and a panel data model, and then the determinlrs @xplored using
a panel data model.
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At first, in order to obtain measures of fiscal sustainability both individually and
collectively, we estimate country-by-country regressions offah@ (3.6) and the

panel data model of the form (3.7) on the basis of Bohn’s model (1998).

Sit = «; + ﬁl’di,t—l + ViGVARit + AiYVARit + Hl'Sl',t—l + Uit (36)

Sit = «; + ﬁ di,t—l + Y GVAR”: + A YVAth + 0 Si,t—l + Uit (37)

in which g is the primary budget balance-GDP ratio apgsdhe debt-GDP ratio. If
B is positive, then government responds to an increase in debt Ioyg ridisiprimary
budget surplus, which indicates that the government is maintainingtairsable
fiscal policy. We additionally include the lagged primary budggance-GDP ratio
(s+1) into Bohn's original model (equation (3.5)) to take into account theiahert

process of fiscal policy.

Bohn (1998, 2005, 2007) introduce two non-debt determinants, which are taken
from Barro (1986), into the regression equation to exclude the effectitbérs.
GVAR is temporary government expenditure, such as unusual expenditurarb
which is constructed by dividing the deviation of real governmepemditure net of
interest payments (G) from its trend (G*) by real GDP G&/GDP). YVAR
accounts for the fluctuations in revenues due to the proportional shat €altput,
which is constructed by multiplying the deviation of real GDP dadirend (1-
GDP/GDP*) by the trend of government expenditure relative to f(e@P
(G*/GDP)™. Two variables are expected to be negatively related to threaryr
budget balance-GDP ratio.

Secondly, to find out the determinants of fiscal sustainability, ¢chepter
estimates the panel data model in the regression of the form:

Sit == ai + ﬁdi,t—l + ]/GVAth + AYVAth + 9 Si,t—l + Z;L:l 6] Zit X di’t_1+u,:t(3.8)

in which Z; is a set of control variables. We employ Bohn’s equation (3.5) by
including several control variables: the growth rate (GROWTHE interest rate

(IRL), the gap between growth rate and interest rate (GARE tvspenness (OPEN),

91. The trends of variables are calculated usiagHtbdrick-Prescott filtering.
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initial debt (INIDEBT), average debt (AVEDEBT), the averagempry balance
(AVEBALANCE), income per capita (GDPPC), the old-age depeageratio
(OLD), the political power dispersion (POLCON), and the dummyabéeifor fiscal
rules (RULE). All variables are included as the form of rext@on variables to
estimate the effect of these variables on fiscal sustaityabilThe coefficient of
interaction term measures the change in the coeffiiatien each control variable
changes by one unit (Preacher, 2003). In other words, it inditetegfect of each
control variable on the level of fiscal sustainability.

3.3. Estimation results

3.3.1. Baseline analysis

This section presents the estimates of fiscal sustainabiliigators in 26
OECD countries both individually and collectively using Bohn’s (1998) mouét
then examine the trend of fiscal sustainability using recuestienation and rolling
window estimation. Finally, we attempt to uncover the mairofacivhich play an
important role in determining fiscal sustainability using panei dasf OECD

countries.

(1) Thefiscal sustainability of OECD countries

Table 3.2 and Graph 3.2 present the level of fiscal sustainability GfEXED
countries for the period 1970-2008. The results show that the cosioé the
debt-GDP ratio are generally positive in most OECD countves ¢hough it is
insignificant in many countries. This indicates that most OE®Dntries have
responded to an increase in the debt-GDP ratio by raising thargrialance-GDP
ratio, with the exception of some countries. These results coultdypreted that
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the fiscal finances of most OECD countries is sustainable fopén®d which we
estimated, while some countries which are suffering from Ifisgais (such as
Greece, Iceland, New Zealand, and Slovakia) seem to have opesatddlicy in

a unsustainable way. OECD countries have responded to one percentage point
increase in the debt-GDP ratio by increasing the primarnbed&DP ratio by 0.05
percentage points on average. When one compares the levelairfiatisity across

the group of countries, all three groups show similar levels otisasility on
averagé®. These results are consistent with the current fiscal isituaf each
country and the existing empirical evidence (see, for exampieké&iand Greiner,

2012; Fincke and Greiner, 2011; Greiner, Kéllert, and Semmler, 2007)

Graph 3.2 The fiscal sustainability of OECD countries across countries

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10 I:II
0.00_ IDIDI T T T I-I-I:II-I-I:II LI
%] = X
_010_E899gif'g-f—“ggggx-gmﬁgggg—fgggg
: T @© + C @© oD T o— C 4+ (@© (©
O — — O w0 = = 3> Q — = = = o
00 85 g8el 2TIFOCcEEANT CZHE G 5 & 58
. = [3) (7] N -
N < a 8 »z o g N s
3 o 2 5
Z < <2 3

Note: (1) Black bars are EMU countries and whitestzae not.

(2) The height of bar graphs represents the caefiis of debt-GDP ratio in the regression equai®8).

(3) The average of coefficients is 0.05.

(4) The average debt-GDP ratio for the period 12065 of Luxembourg was the smallest (9.2%) in tiECO
countries, but the average primary budget balaraei49% during that period.

92. The average coefficient of the debt-GDP rafi&&blU countries is 0.02 when Luxembourg is
excluded.

93. Fincke and Greiner (2012) explore the fiscatanability of six EMU countries (Austria, France,
Germany, Italy, Netherlands, and Portugal) forpgkeod from the early 1970s to the late 2000s, and
they show that all countries have been maintaisingtainable fiscal finances. Fincke and Greiner
(2011) examine the fiscal sustainability of sevaéilEcountries (France, Germany, Greece, Ireland,
Italy, Portugal, and Spain) for the period from ri@70s to late 2000s, and they show that all
countries except Greece have been maintaining isabta fiscal finances. Greiner, Kollert, and
Semmler (2007) explore the fiscal sustainabilitfafr EMU countries (Italy, France, Germany, and
Portugal) which have either a high debt-GDP ratidondget deficit, and they show that the fiscal
policy for the above countries has been sustainaltt®ugh recently the budget deficit has been
violating the three percent rule of the Maastrittdaty.

92



When the same regressions are run by a reweighted least ssRaV&S)
procedurd* to reduce the effect of outliers, the results confirms our baseline analysis
of Table 3.2. Appendix 3. Table 3A.2 shows that there is a large dafgsemsilarity
between the baseline estimations and robust estimations, whichntortfiat our
baseline estimations are generally not affected by theemutilthough it employs
OLS estimatio®>. The sign and size of coefficients of the debt-GDP ratio is

generally consistent with our baseline estimations in most countrigst ézend.

GVAR variables are generally negatively associated ghprimary balance-
GDP ratio in almost all countries. A one unit increase in GVA&nely a one
percentage point increase in the temporary expenditure-GDP ratioces the
primary budget balance-GDP ratio by approximately 1.2 percenpagds on
average. This result implies that the primary budget balance could woose than
the proportional increase in the temporary government expenditure. YVAR
variables also show a negative effect on the primary balanée+&tid even though
the significance of coefficient is low in many countries. #eaunit increase Iin
YVAR, namely a one percentage point decreae in the revenue-GDRlua to the
propotional short fall of output, reduces the primary budget balance+@tiPby
about 0.8 percentage points on average. This result implies that tige dhathe
primary budget balance is smaller than the change in governmenueedee to
business cycle fluctuations. These results are consistentheihy and the existing

empirical literature®.

94. At first, outliers are dropped out of samplkasd then weight is given to each observation. The
observations with small residuals get a weightraf,@and observations with large residuals are down-
weighted (Stata Data Analysis Examples, 2012)

95. Only four countries have outliers in robustreations. Number of outliers is three in Irelamtia
one in Iceland, Portugal, and Spain. The residts show that the existence of outliers does neé ha
any effect on estimation result in three countflesland, Portugal and Spain) while the coefficieht
the debt-GDP ratio of Iceland moves from negativpdsitive although it is not significant.

96. Some of the literature shows that the reswltddcbe different depending on the types of coestri
Byrne, Fiess, and MacDonald (2011) show that GVAR &VAR are not significant in emerging
market countries, while Mendoza and Ostry (2009wskhat GVAR and YVAR are significant in
both industrial countries and emerging markets$yoaigjh the size of the effect is greatly reduced for
emerging market countries.

93



Table 3.2 The fiscal sustainability of OECD countries across countries

Debt ratio.q GVAR YVAR Balance 11 Obs. R’
t t t t

EMU countries (12)
Austria 0.01* 171 -1.10%** -6.64 -0.79** -2.68 0.63*** 6.76 38 0.76
Belgium 0.04*** 5.76 -1.40%** -8.32 0.08 0.26 0.74*** 12.65 38 0.96
France 0.01* 1.88 -1.42%%* -4.46 -0.41 -1.07 0.44%** 3.69 30 0.71
Finland 0.02 1.08 -1.17 -1.28 -0.45 -0.61 0.76*** 7.19 33 0.77
Germany 0.05** 2.80 -1.32%** -14.74 -1.48** -3.02 0.14* 1.82 15 0.90
Greece -0.07 -1.24 -0.50 -1.92 1.08 0.60 042 178 9 0.95
Ireland 0.10*** 7.51 -1.81%** -10.15 -1.07** -4.04 0.17* 268 9 0.98
Italy 0.07*** 4.19 -0.96** -2.57 -0.26 -0.52 0.62%*** 731 37 0.92
Luxembourg 0.70 1.90 -1.08%*** -4.01 -0.87 -1.78 0.27** 3.01 11 0.89
Netherlands 0.01 0.49 -1.29%** -6.74 -0.29 -0.69 0.51%** 3.79 38 0.66
Portugal 0.02 0.05 -2.07%** -4.76 -0.73 -1.45 0.43%** 415 13 0.82
Spain 0.02 0.02 -0.79%** -3.29 -0.35 -0.61 0.91%** 10.69 20 0.89
Mean 0.08 -1.24 -0.46 0.50 243
S.D. 0.20 0.42 0.64 0.24 12.5
Other Advanced European countries (7)
Denmark 0.02 0.74 -1.16** -2.51 -1.44** -2.57 0.60*** 531 26 0.84
Iceland -0.03 -0.47 -1.23%** -20.92 -2.00** -3.76 -0.20 -1.08 10 0.98
Norway 0.15%*** 3.23 -1.50%** -331 -0.39 -0.50 0.75%** 12.76 37 0.84
Slovakia -0.09 -1.06 -1.35%** -6.45 0.76 0.75 0.20 1.26 13 0.79
Sweden 0.03** 246 -0.84** -2.29 -0.89** 248 0.79*** 11.28 38 0.82
Switzerland 0.09*** 7.67 -0.77*%** -4.10 -1.83%** -4.27 0.39%** 3.65 17 0.88
UK 0.01 0.17 -1.04%** -301 0.01 0.01 0.55%** 6.64 34 0.71
Mean 0.03 -1.13 -0.83 0.44 25.0
S.D. 0.08 0.26 1.01 0.35 11.8
Other Advanced non-European countries (6)
Australia 0.03 139 -0.76 -1.14 -0.86 -0.63 0.74%** 6.32 20 0.76
Canada 0.05*** 7.19 -1.27%%* -7.88 -0.52 -1.38 0.71%** 19.14 38 0.95
Japan 0.00 0.58 -1.65%** -5.27 -0.99 -1.44 0.85%** 10.54 37 0.84
Korea 0.00 0.01 S1A7RH* -11.02 -0.76*** -2.95 0.52%** 6.33 32 0.76
New Zealand -0.03 -1.50 -1.28%** -4.32 -1.84%* -3.04 0.31* 2.23 14 0.79
USA 0.03** 235 -1.72%%* -3.24 -1.41%%* -5.59 0.58*** 6.75 38 0.77
Mean 0.02 -131 -1.06 0.62 29.83
S.D. 0.03 0.35 0.48 0.19 104
Emerging Market countries (1)
Poland 0.01 0.14 0.25 0.39 221 -1.11 0.11 0.14 12 0.69
All countries (26)
Mean 0.05 -1.17 -0.77 0.50 253
S.D. 0.14 0.45 0.79 0.27 11.6
MAX 0.70 0.25 1.08 0.91 38
MIN -0.09 -2.07 -2.21 -0.20 9

Note: (1) Dependent variable is the primary budiggance to GDP ratios

(2) Regression methods are OLS with robust staneiaiads.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level retpely.
Source: OECD Economic Outlook Database No0.86.

With respect to the lag value of the primary balance-GDP, raadble 3.2
shows that the previous primary balance is positively associatadtive current
primary balance in most OECD countfiesThese results could be interpreted as the

97. The coefficients of the lag value of the priynbalance-GDP ratio () are significant in the 5%
significance level in 19 countries out of 26 coiggr When we run the same regressions without the
lagged primary budget balance-GDP ratio like Bohorigjinal model (equation (3.5)), the results
show differences with baseline results dependinghensignificance of the lag value of the primary
balance-GDP ratio as can be seen from AppendixaBIeT3A.3. With regard to the countries whose
coefficient of the lagged primary budget balanceFGiatio is significant, the results show much
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inertia properties of fiscal policy, which means that fiscalgyotends to be non-
flexible®®. We could consider several factors as the reason. First, Hiedfa
governments might be one important reason. In other words, governmkimestwi
change their fiscal stance, such as the amount of spending, imghetbiowing a
change in economic situation. Second, it might take time to agjeistisg because
a large number of spending items are non-flexible. Lastly, one taunkl possible
time lags which are caused by political procedure. The currenebigigenerally
decided in the end of the previous fiscal year through the review aidihenal

assembly in most OECD countries.

A simple comparision of average coefficients of each group in TaBleould
be misleading due to the variation across countries within each groaiple 3.3
presents the level of fiscal sustainability of OECD countridiectively. Estimation
is based on the application of a Fixed effects model (FE) to demmshe
heterogeneity of each country and Generalised Method of Moments (GMM)do che
the robustness. The result of the FE estimation shows that tficieae of the
debt-GDP ratio (d) is positively related to the primary balance-GDP ragp (
OECD countries have responded to one percentage point increase in t@Déebt
ratio by increasing the primary balance-GDP ratio by 0.0Zeméage points on
average. The result of the GMM estimation confirms the baselsts since there
is a large similarity between FE and GMM estimatidns This result could be
interpreted thathe fiscal finances of OECD countries are sustainable for thege

which we estimated (see Appendix 3. Table 3A.1) collectively. @sults also

differences with baseline analysis. The signs a#fficients of the debt-GDP ratio have opposite
signs in seven out of 19 countries, and the vahfeB? are dropped. The average value 6f R
decreases from 0.82 to 0.52. With regard to thentts whose corresponding coefficient is not
significant, the results show a large degree ofilaiity with baseline analysis. The signs of
coefficients of the debt-GDP ratio are same exoeptcountry, and the values of&e similar. The
average value of HRs 0.87 and 0.85 respectively.

98. The values of Rin our results are higher than the existing litera (Fincke and Greiner, 2012 ;
Fincke and Greiner, 2011 ; Greiner, Kéllert, andn8der, 2007) because our estimation captures the
inertia properties of fiscal policy by includingethagged primary budget balance-GDP ratio in the
estimation. The values ofRre considerably high in the existing literatulena The average value
of R? of six EMU countries (Austria, France, Germanglyit Netherlands, and Portugal) in Fincke
and Greiner (2012) is 0.69, that of seven EMU coest(France, Germany, Greece, Ireland, Italy,
Portugal, and Spain) in Fincke and Greiner (20%$109.88, and that of four EMU countries (ltaly,
France, Germany, and Portugal) in Greiner, Kolemt Semmler (2007) is 0.79.

99. This could be because there is no endogepsitylem in these estimations as will be argued in
the next page considering GMM can be one of instntal variable estimation. When we run the
same estimation by the system GMM to check the stass of our results, the results show a large
degree of similarity with baseline results excepbther European countries. Appendix 3. Table 3A.4
shows that EMU countries seem to maintain sustéerfédral finances while other countries not.
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show that the coefficients of estimates are highly significespecially GVAR and
YVAR variables. These results are consistent with the egidiierature (Byrne,
Fiess, and MacDonald, 2011; Mendoza and Ostry, 2007) who show that fiscal
finances of advanced countries are sustainable collectivelyG¥AdR and YVAR

variables are highly significant in advanced countries.

When one compares the level of fiscal sustainability across cogmamps, all
three groups show a sustainable fiscal stance even though thiei@aedf the debt-
GDRP ratio is not significant in other advanced non-European countri¢sR @Gnd
YVAR variables are significantly negatively associated with ghenary balance-
GDP ratio, and the lag value of the primary balance-GDP ratia lsgnificantly
positive effect on the current primary balance-GDP ratio inidigdhe inertial effect

of fiscal policy, which is consistent with baseline analysis and the exigéragfure.

Table 3.3 The fiscal sustainability of OECD countries across country groups

Dependent Variable : the primary budget balance to GDP ratio (s;)

All countries EMU Other European Other non-European

(FE) (GMM) (FE) (GMM) (FE) (GMM) (FE) (GMM)
deg 0.020** 0.027** 0.029%** 0.030*** 0.039** 0.039%** 0.008 0.008
(2.28) (2.50) (4.78) (5.27) (2.31) (2.53) (1.05) (1.17)
GVAR -1.208*** -1.248%** -1.178%** S1.171%%* -1.215%** -1.215%** -1.383%** -1.383%**
(-14.13) (-17.47) (-9.61) (-10.28) (-9.40) (-10.27) (-13.47) (-14.92)
YVAR -0.490%** -0.510%** -0.375%** -0.379%** -0.564%* -0.564%** -0.762%* -0.762%**
(-4.55) (-4.61) (-3.47) (-3.64) (-2.68) (-2.93) (-3.00) (-3.33)
S 1 0.740%** 0.730%** 0.716*** 0.713%** 0.713%** 0.713%** 0.792%** 0.792%**
(22.09) (22.30) (17.92) (18.4) (10.72) (11.72) (16.51) (18.29)
F (Wald) 326.92%*%*  1925.57%** 300.08***  1317.03*** 383.11%** 1829.91%** 419.17%** 2058.26***

R’ 0.768 0.752 0.733 0.850

No. of Obs. 657 631 291 279 175 168 179 173
No.of Groups 26 26 12 12 7 7 6 6

Note: (1) sis the primary budget balance-GDP ratipisdthe debt-GDP ratio, GVAR is the temporary s in
government expenditure, and YVAR is the temporanyation in the business cycle.

(2) Regression methods are Fixed effects model () robust standard errors and Generalised Metsfod
Moments (GMM) with robust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No0.86.

We conduct the same analysis using instrumental variables tovibathe
endogeneity of the debt-GDP ratio. This section employs twe-d&sst squares
(2SLS) estimation utilizing the lagged value of debt-GDP ratigh& instrument.
Table 3.4 shows that the results are generally consistent with tdiode FE

estimation and GMM estimation except the coefficient of the debt-GDP ratiban ot

advanced non-European countries is significant, but one can alsorsethé result
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of the Hausman test that one needs not consider the endogeneity prolddreri
advanced non-European countries. To sum up, our baseline estimation properly
addresses the endogeneity issue although it employs OLS testima@his could be
because the lagged value of the debt ratio is utilized as indeperd@bles instead
of the current value of the debt ratio in our estimations. Thertysrenary budget
balance does not have any effect on the previous debt ratio, so wavaan

endogeneity problem (Fincke and Greiner, 2012).

Table 3.4 The fiscal sustainability of OECD countries (FE 2SLS)

Dependent Variable : the primary budget balance to GDP ratio (s;)

All countries EMU Other European Other non-European

diq 0.021%** 0.032%** 0.044*** 0.008**
(7.12) (7.9) (3.37) (2.35)

GVAR -1.242%** -1.237%** -1.213%** -1.390***
(-22.22) (-15.03) (-12.17) (-10.15)

YVAR -0.477*** -0.376*** -0.521** -0.815***
(-4.19) (-2.65) (-1.95) (-3.95)

Sia 0.734%%* 0.699%** 0.717%** 0.792%**
(38.83) (26.17) (17.69) (23.46)

\/\éald 2575.97%** 1391.10%*** 675.60%** 765.02%**
R 0.768 0.752 0.731 0.852
Hausman chi’ 16.77*** . - 2.95
No. of Obs. 631 279 168 173
No.of erouns 26 12 7 6

Note: (1) sis the primary budget balance-GDP ratipisdthe debt-GDP ratio, GVAR is the temporary iasein
government expenditure, and YVAR is the temporanyation in the business cycle.

(2) Regression methods are Fixed effects 2SLSum&ntal variables estimation.

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.
Source: OECD Economic Outlook Database No.86.

(2) Thetrend of fiscal sustainability

Next, we explore the trend of fiscal sustainability using recersstimatiot,
with special reference to the change by introducing fisdalsr We examine 16
OECD countries since the size of their sample of the other 10 msifitis not
enough to conduct this analysis. Graph 3.3 displays the trend of slopesfmram
equation (3.6) in recursive estimations. The results show thaeveé df fiscal

sustainability is generally very stable except in a few caminhere the debt ratio

100. Recursive estimation can be utilized to cHemk the estimated coefficients change over time as
new data become available. The initialization @elis set as 10 years, and estimation starts th t
period 1970-1979 and adding one observation atestiknation.

101. Germany, Greece, Ireland, Iceland, LuxemboNayy Zealand, Poland, Portugal, Slovakia, and
Switzerland.
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heavily fluctuates such as in Finland and Sweden. It moves ényanarrow range
between -0.2 and 0.2.

The debt ratio of Finland dramatically increased from 8.0% in 1856.0% in
1996. Notwithstanding debt accumulation, the primary balance of Finlaredadjg
had been worsening, and deficit soared from 1991 to 1996 due to theetession
in the OECD countrieS®. As such, these factors lead to unsustainable fiscal
finances until the mid-1990s. After that the debt ratio decreasetligty due to
fiscal consolidations for the period 1998, which were based mainly on tax
increases (Perotti, 2011). Finally, the primary budget balancyerd back to
surplus and the debt ratio stabilized to 40.7% in 2008. As a resuisdhkfinances
of Finland became sustainable since 1996. The case of Swea@meidramatic.
The debt ratio of Sweden had increased rapidly from 26.1% in 1976 to 70.3% in
1985 but returned back to 46.3% in 1990 due to the economic boom. However, it
started to increase again and peaked at 84.4% in 1996 due to theone@ess in
turn the fiscal sustainability of Sweden, which had been very soursfjadated
rapidly. After the effort of Swedish government, called “ConstbdaProgramme”,
to stabilize government debt since 1994 (Bi and Leeper, 2010, p.5), the tiebt ra
returned to a downward trend, and the trend of deterioration of figstlisability

has been stopped.

Graph 3.3 The trend of fiscal sustainability

[ EMU countries ]

102. The GDP growth rate of Finland was minus lierperiod 1991-1993.
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[ other advanced European countries |

Note: The vertical line represents the year wheeefirules were adopted. In the case of EMU ca@sitit is the
same as the year when the SGP rules were adopted.

This phenomenon that the level of sustainability is generallyestadtomes
much clearer after fiscal rules were adopted as can bdrseeiGraph 3.3, but one
cannot assure this fact as the evidence that the introduction aff fides could
guarantee fiscal sustainabilityThis is because these results could be interpreted as
the inertial properties of fiscal policy, in other words, theredssudden change in
fiscal policy stance. In practice, the countries which opédratal policy in an
unsustainable way in the past tend to maintain unsustainable dtacales in the
future as well.

When one explores the short-term trend of fiscal sustainabilitizing a
rolling window regression, it appears to be more volatile than thet&ngtrend of
fiscal sustainability under the recursive estimation, but agas riélatively stable
with the exception of a few countries, such as Finland and Swedgau &sn see
from Graph 3.4. The graph also shows that the level of sustainabdgityssto have
generally improved after introducing fiscal rules in some EMluntries such as
Finland and Italy.
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The trend of fiscal sustainability (Rolling window estimation)

Graph 3.4
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Note: The vertical line represents the year whetefirules were adopted. In the case of EMU ca@asitit is the

same as the year when the SGP rules were adopted.
European i€sioim

These results are not consistent with the results of

(2009) which points out that the sustainability of fiscal financeteribeated

compared with their 2006 analysis in 21 EU countries except four cauntrie
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(Hungary, Portugal, Italy, and Germaiy)calculating the sustainability g4p The
difference in basic assumptions and measurement methods might b tme
reasons for different results between these two analyses. ar@lysis, which is
based on Bohn’'s response function, measures fiscal sustainabilibridaiy
assuming that current fiscal policy will be maintained in thar&jtwhile European
Commission’s analysis, which is based on the sustainability indicaieasures a
necessary amount of adjustment of the primary balance which shootthtyected
in the future. Therefore, we cannot conclude that our backward-lookihgiarend
European Commission’s forward-looking analysis provide different capdins.
Our analysis does not refute the results of European Commissiotysignthe need
for future fiscal adjustment, if one considers varying fiscetuthstances such as
aging populations as will be argued in the next subsection in detail.

(3) The main deter minants of fiscal sustainability

This section explores the main determinants of fiscal sustatgadmhploying
Bohn’s response function including 11 main control variables in the form of
interaction variables following the methodology of chapter 2. Thizeause the
coefficient of the interaction term for control variables and aigevialue of the debt-
GDP ratio denotes the change in the level of fiscal sustainaftiitycoefficient of
the lag value of the debt-GDP ratio) for every one unit chandeindntrol variable
(Preacher, 2003). In other words, it indicates the effediefcontrol variables on

the level of fiscal sustainabilit{”.

Regression (1) and (2) in Table 3.5, which are based on the applicatioa of
Fixed effects model (FE), show that the signs of coefficient®ofrol variables are
generally as expected and that some control variables sequtaytoa role in
determining fiscal sustainability. The growth rate (GROWTHHE gap between

103. The average sustainability gap (the amouatpfstment in the primary balance which is need to
satisfy infinite intertemporal budget constraint?é EU countries has increased by 3.1%, from 3.4%
of GDP on 2006 analysis to 6.5% of GDP in 2009 ysisl

104. The coefficient of control variables means effect of each control variable on the change in
primary budget balance-GDP ratio, not the levefigdal sustainablity itself. If we include control
variables themselves as separate regressors, wwtcéind the effect of control variable on
procyclicality properly because of collinearity\afriables.
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growth rate and interest rate (GAP), and income per capit® R&Ip have a positive
effect on fiscal sustainability, while the old-age dependenay {@LD) produces a
negative effect. The results also show that the fiscal finasfc28 OECD countries
appear to be sustainable collectively. The marginal etfedsthe lag value of the
debt-GDP ratio on the primary balance-GDP ratio are 0.026~0.027 whkicnatar

to the corresponding coefficient when control variables were naided| in Table
3.3 (0.020) and are significant jointly. GVAR and YVAR variables @egatively
associated with the primary balance-GDP ratio, and the lage &l the primary
balance has a significantly positive effect on the primaryara-GDP ratio
indicating the inertial properties of fiscal policy, which apagistent with the results
of baseline estimation of Table 3.3 hese results could be generally confirmed by
the results of GMM estimations (regression (3) and (4)) an@%ES estimations
(regression (5) and (6)) even though one needs not consider the potentia

endogeneity problem according to the result of the Hausman test.

The growth rate (GROWTH) and the gap between growth rate amdsntate
(GAP) have a significantly positive effect on the sustaingbdit fiscal finances,
which is consistent with the argument of the existing theoretitatature
(Sakuragawa and Hosono, 2011; Aspromourgos, Rees, and White, 2010; Hall and
Sargent, 2010; Menguy, 2008; Fullwiler, 2007; Chalk, 2800 A one percentage
point increase of GDP could lead to an increase in the leveloail Bsistainability
(the coefficient of the lag value of debt-GDP ratio) of 0.002 onaaser This
suggests that governments respond to a one percentage point incrdesealebt-

GDRP ratio by raising primary budget balance 0.002 percentagesmoi average for
every one percentage point increase in GDP. A one percentag@pmaatse in the

gap between growth rate and interest rate brings about an inanethege level of

fiscal sustainability of 0.001. These results could be explainddeasollowing.
Economic growth could lead to not only an increase in revenue by raising the income

of taxpayers: both individuals and corporations, but also the reductionndisge

105. The marginal effect can be obtained by calculatimgsum of coefficients of the lag values of
the debt-GDP ratio ant(estimated coefficient*average value of controliabie).

106. Chalk (2000) points out that a high growthrexoy could maintain a higher sustainable deficit
and suggests that a two percentage point increasieei growth rate could give rise to triple the
sustainable deficit by calibration of the post-Ww8 data.
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such as unemployment benefit, so it could result in the improvemerisoafl f

sustainability.

Table 3.5 The main determinants of fiscal sustainability

Dependent Variable : the primary budget balance to GDP ratio (s;)

(1) FE (2) FE (3) GMM (4) GMM (5)FE2SLS  (6) FE 25LS
dia -0.444** -0.397** -0.504** -0.399** -0.212 -0.179
(-2.20) (-2.07) (-2.48) (-2.16) (-0.40) (-0.45)
*marginal effect 0.027 0.026 0.033 0.031 0.032 0.031
GVAR -1.155%** -1.160%** -1.184%** -1.190%** -1.163*** -1.165%**
(-17.03) (-17.34) (-17.94) (-18.54) (-18.60) (-18.48)
YVAR -0.328** -0.383*** -0.322%** -0.406*** -0.408* -0.450%**
(-2.18) (-2.91) (-2.12) (-3.03) (-1.87) (-3.13)
S 1 0.642%** 0.633*** 0.644*** 0.635%** 0.651%** 0.645%**
(18.98) (19.65) (18.39) (18.77) (19.93) (18.16)
GROWTH*d 4 0.002* 0.002* 0.001**
(1.87) (1.89) (2.30)
IRL*d 4 -0.001 -0.000 -0.001
(-1.16) (-0.58) (-1.20)
GAP*d 4 0.001* 0.001* 0.001***
(1.88) (1.69) (4.02)
INIDEBT*d ;; 0.001* 0.001** 0.000 0.001* 0.000* 0.000**
(1.94) (2.54) (1.55) (1.85) (1.90) (2.07)
AVEDEBT*d (4 0.000* 0.000* 0.000 0.000 0.000 0.000
(1.80) (1.93) (1.47) (1.63) (1.21) (1.21)
AVEBALANCE *d 4 0.006 0.007 0.006 0.007 0.005 0.005
(1.06) (1.12) (1.21) (1.32) (0.93) (0.95)
GDPPC*d 4 0.045** 0.041** 0.051** 0.042** 0.023 0.02
(2.22) (2.11) (2.51) (2.24) (0.44) (0.50)
OPEN*d 4 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
(-0.66) (-0.62) (-0.58) (-0.51) (-0.07) (-0.07)
OLD*d 4 -0.001*** -0.001*** -0.001%** -0.002*** -0.001* -0.001
(-3.85) (-3.96) (-2.43) (-2.79) (-1.67) (-1.63)
POLCON*d 4 -0.023 -0.021 -0.022 -0.020 -0.027* -0.024
(-1.04) (-0.96) (-0.95) (-0.88) (-1.80) (-1.62)
RULE*d ;4 0.006 0.005 0.006 0.004 0.008** 0.007
(1.52) (1.19) (1.62) (1.13) (2.16) (1.58)
F (Wald) 2324.24%** 613.58%** 14321.43%** 11027.55%** 2847.08*** 2843.23***
R? 0.628 0.623 - - 0.645 0.644
Hausman chi® - - - - 4.71 3.70
No. of Obs. 623 623 597 597 600 600
No.of Groups 26 26 26 26 26 26

Note: (1) sis the primary budget balance-GDP ratipisdthe debt-GDP ratio, GVAR is the temporary i@ in
government expenditure, YVAR is the temporary \aiain the business cycle, GROWTH is the growtte ra
IRL is the interest rate, GAP is the gap betweawtt rate and interest rate, OPEN is trade openhstDEBT

is initial debt, AVEDEBT is average debt, AVEBANANKs the average primary balance, GDPPC is th@fiog
income per capita, OLD is the old-age dependeniy, MOLCON is a power dispersion index, and RUEERI
dummy variable for fiscal rules.

(2) Regression methods are Fixed effects model (WE) robust standard errors in regression (1)-(2),
Generalised Method of Moments (GMM) with robustnstard errors in regression (3)-(4), and Fixed ¢ffec
2SLS Instrumental variables estimation (FE 2SLSggression (5)-(6).

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86n Rearld Tables 6.3, UN World Population Prospects
(The 2010 revision), Henisz database (2010), arfé fistal rules database (2009).
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However, one cannot confirm the role of the interest rate whiemghasized
in the existing literature (Aspromourgos, Rees, and White, 2010yikul|l 2007).
The result shows that the interest rate (IRL) is negatiaslociated with fiscal
sustainability, but the coefficient is not statistically significant.

Initial debt (INIDEBT) and average debt (AVEDEBT) are posily related to
the primary balance-GDP ratio in spite of relatively lowtisti@al significance, but
they become insignificant in GMM estimation. The level ofdissustainability is
estimated to increase by 0.001 for every one percentage pointsedénetine initial
debt-GDP ratio. High debt could reduce the incentive of an iseneaspending by
arousing the concern about fiscal sustainability in practice agued by Guichard,
Kennedy, Wurzel, and André (2003p it in turn could lead to fiscal consolidation.
Huart (2011) also argues that high debt could trigger fiscal teffar improve

primary budget balance.

The average primary budget balance (AVEBALANCE) has a pesdifect on
fiscal sustainability, but the coefficient is not significant. oAe percentage point
increase in the average primary balance-GDP ratio will ramee level of
sustainability by 0.006. This positive effect of the average pyilmadget balance is
consistent with Chalk (2000) who argues that past fiscal policys @ayimportant
role in determining current fiscal sustainability, and theretbee countries which
have low performance in fiscal policy, such as large defiomjdc have a greater
likelihood of unsustainable fiscal position.

Income per capita (GDPPC) has a significantly positive ceffen fiscal
sustainability. The level of fiscal sustainability is estied to increase by 0.045 for
every one percent increase in GDP per capita. This positiget eff income per
capita is consistent with the existing theoretical literat(¥ekita, 2008) and
empirical analysis (IMF, 2003). The countries with higher incperecapita tend to
have a larger stock of public capital facilitating sustainable fiscadypolMF (2003)
shows that the level of fiscal sustainability could be highendustrial countries
than in emerging market countries, in other words, the former tndctease
sharply the primary surplus response to debt accumulation, whilee#tige is not

prevalent in the latter.
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Trade openness (OPEN) has a negative effect on the level ainsidity, but
the coefficient is small and insignificant. The negative eftédrade openness is
not consistent with the literature (Byrne, Fiess, and MacDonald, 2Cduined and
Kumar, 2005; Drelichman and Voth, 2008) which argue that borrowing constraint
can be determinants of fiscal sustainability in emerging cesntbut our results
could be rationalized by the fact that our sample mainly consistsdwednced
countries. Our result could also be rationalized by the contregli@mtguments about
the interpretation of trade openness as already stated in ch&pter 2

The old-age dependency ratio (OLD) is negatively associateld figtal
sustainability. The level of fiscal sustainability is estiad to decrease by 0.001 for
every one percentage point increase in the old-age dependeiocy This result
could indicate that an aging society is likely to have difficuft maintaining a
sustainable fiscal policy. According to the World Population Praspéte 2010
revision), the old-age dependency ratio will be doubled in 2050 compared with 2010
in most OECD countries as can be seen in Graph 3.5. The averag#-agfeol
dependency ratio in 26 OECD countries will move from 23.69% in 2010 to 48.15%
in 2050. Our results imply that aging populations could lead to theicaddit
decrease in the level of fiscal sustainability of 0.029 in 2050 cadpaith 2010.

This indicates that governments will respond to a one percentageirpedse in
debt-GDP ratio by reducing primary budget balance additionally Ol§29
percentage points when the old-age dependency ratio changes from 28.69% t
48.15%. In other words, governments should increase the primary budgetebala
0.029 percentage points additionally for every one percentage point encfetme
debt-GDP ratio to avoid the deterioration of fiscal sustainabdity to aging
populationd®®  This implies that fiscal sustainability will worsen if goaments
maintain the current fiscal stance, so the government’s actadjust spending will

be essential for maintaining fiscal sustainability in the future.

107. Some literature argues that high opennesssriegh access to international capital (Woo, 2009),
but others argue that high openness leads to isereficost of financing from international market,
especially during recessions (Aghion and Marine200,7; Lane, 2003).

108. These results are generally consistent wittasBane, Pavot, Cunha, Prammer, Langenus,
Tommasino, and Manzke (2009) who show that the éubglance for the period 2010-2050 of 11
EMU countries will worsen about 5.3% point on aggraue to the aging population related spending.
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Graph 3.5 The forecast of the old-age dependency ratio
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Note: The old-age dependency ratio is defined @satio of elderly (65 years old or over) relatigehe working
age population (15-64 years old). The averag8.i89%6 (2010)> 37.31% (2030)> 48.15% (2050).
Source : World Population Prospects (The 2010 i@vjs

Political power dispersion (POLCON) has a negative effecthenlevel of
sustainability, but it is not significant. The level of fissaktainability is estimated
to decrease by 0.002 for every 0.1 unit increase in power dispersion ifdex.
result indicates that the more disperse the political powermnili@ government, the
less the level of fiscal sustainability. The negative effefctpolitical power
dispersion is consistent with the political budgetary cycle théBerenger and
Llorca, 2007). More fragmented governments, which have a number oifodecis
makers within them, are likely to experience more unsustaingsal finances
because governments have to satisfy the demand for spending cérdiffeterest

groups.

Fiscal rules do not seem to play any role in determining thel lef fiscal
sustainability. The coefficients of introducing fiscal rules positively associated
with fiscal sustainability, but this effect is not statatly significant®. This result
indicates that the effect of fiscal rules is not certain beeafiscal rules are
prevalently violated in practice although fiscal rules could impribre level of fiscal

sustainability theoretically by restricting policymaker’s idem on fiscal stance.

109. Also, the effect of fiscal rules on fiscal tsisability does not show a consistent picture wiven
explore it country by country. The effect of fikecales is likely to vary across countries, whigh i
consistent with Debrun and Kumar (2008). The doiefiits of interaction for fiscal rules and GDP
growth are significantly positive in nine countrigsustralia, Austria, Belgium, Canada, Netherlands,
Norway, Poland, Spain, and Switzerland) while thag significantly negative in one country
(France). By contrast, they are insignificantigh¢ countries.
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Japan adopted fiscal rules in 1947, but the Japanese government wasvaedethi
since 1975 except the period 1990-1993 (IMF, 2009). Also, the concern about
waiving the SGP rules has increased (OECD, 2002), and many coumixes
violated the rules by permitting more than 3% of the budget defiaR-@Gtio. The

ratio of the breaches of the SGP rules was 25.4% (45 out of 177 passbt for

the period 1999-2007 (Calmfors and Wren-Lewis, 2011). These results are
consistent with Wyplosz (2012) who argues that fiscal rules areufbtient to

ensure fiscal sustainability.

One can consider different effects of fiscal rules on fiseetagnability
depending on the time coverage of fiscal rules. This sectionatss the effect of
fiscal rules on fiscal sustainability by distinguishing betvewilti-year fiscal rules

and annual fiscal rules as we employed in chapter 2.

Table 3.6 The effect of annual fiscal rules andtirpear fiscal rules on fiscal sustainabiliy

Dependent Variable : the primary budget balance to GDP ratio (s;)

(1) FE (2) FE (3) GMM (4) GMM (5) FE 2SLS (6) FE 2SLS

RULE*d 4 0.006 0.005 0.006 0.004 0.008** 0.007
(1.52) (1.19) (1.62) (1.13) (2.16) (1.58)

Hausman chi’ 471 3.70
No. of Obs. 623 623 597 597 600 600
No.of Groups 26 26 26 26 26 26
Annual RULE*d 0.009** 0.008** 0.006** 0.005 0.026 0.020**
(2.47) (2.29) (1.99) (1.55) (0.86) (1.98)

Hausman chi’ 0.34 1.89
No. of Obs. 478 448 454 454 459 459
No.of Groups 23 23 23 23 23 23
Multi-year RULE*d .4 -0.000 -0.001 0.002 -0.000 0.005 0.004
(-0.01) (-0.19) (0.22) (-0.00) (0.78) (0.63)

Hausman chi’ 6.93 4.84
No. of Obs. 502 502 473 473 481 481
No.of Groups 23 23 23 23 23 23

Note: (1) Other independent variables arg(the lag value of the primary budget balance-GDti®Yad, ; (the
lag value of the debt-GDP ratio), GVAR (the tempgrancrease in government expenditure), YVAR (the
temporary variation in the business cycle), GROW¢ growth rate), IRL (the interest rate), GAPe(ipap
between growth rate and interest rate), OPEN (tgminess), INIDEBT (initial debt), AVEDEBT (avemg
debt), AVEBANANCE (the average primary balance), BT (log of income per capita), OLD (the old-age
dependency ratio) and POLCON (a power dispersidexj

(2) RULE is the dummy variable for fiscal rules,ral RULE is the dummy for annual fiscal rules, &halti-
year RULE is the dummy for multi-year fiscal rules.

(3) Regression methods are the Fixed effects m€Ee) with robust standard errors in regression(2))-
Generalised Method of Moments (GMM) with robustnsi@rd errors in regression (3)-(4), and Fixed ¢ffec
2SLS Instrumental variables estimation (FE 2SLSggression (5)-(6).

(4) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

Sources: OECD Economic Outlook Database No.86n Rearld Tables 6.3, UN World Population Prospects
(The 2010 revision), Henisz database (2010), arf fistal rules database (2009).
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Table 3.6 shows that the coefficients of interaction term forimedtr fiscal
rules and the debt-GDP ratio are insignificant, while correspormbegficients of
annual fiscal rules are significantly positive. And the coeffitsef interaction term
for annual fiscal rules are larger than the correspondingicieets of multi-year
fiscal rules. This could be because most countries which adopt arsuahlréiles
are also adopting the SGP ruf¥s Fiscal rules are basically functioned as a
restriction on fiscal policy by giving governments the numereadts on budget or
debt over certain periods to improve fiscal sustainability. Thexefvhether fiscal

rules have enforceability affects fiscal sustainability ad ke seen in section
3.3.2"

One could examine the long term effect of each of the controlblesiaince
estimation equations are dynamic such that they include thevdhg of the
dependent variable. One can see from Table 3.7 that the long-tenha#feéach of

the control variables is about 2.8 times more than short term*&ffect

Table 3.7 Long term effect of control variables

Dependent Variable : the primary budget balance to GDP ratio (s;)

(1) FE (2) FE (3) GMM (4) GMM (5) FE2SLS  (6) FE 2SLS
GROWTH 0.005 0.005 0.004
IRL -0.002 -0.001 -0.002
GAP 0.004 0.004 0.004
INIDEBT 0.001 0.002 0.001 0.001 0.001 0.001
AVEDEBT 0.001 0.001 0.001 0.001 0.001 0.001
AVEBALANCE 0.017 0.018 0.018 0.020 0.014 0.015
GDPPC 0.126 0.111 0.144 0.115 0.065 0.056
OPEN 0.000 0.000 0.000 0.000 0.000 0.000
oLD -0.003 -0.004 -0.003 -0.004 -0.003 -0.003
POLCON -0.063 -0.056 -0.062 -0.056 -0.077 -0.068
RULE 0.017 0.013 0.016 0.011 0.022 0.019

Note: GROWTH is the growth rate, IRL is the inténege, GAP is the gap between growth rate andesteate,
OPEN is trade openness, INIDEBT is initial debt, BMEBT is average debt, AVEBANANCE is the average
primary balance, GDPPC is log of income per cafiaD is the old-age dependency ratio, POLCON ispwagy
dispersion index, and RULE is a dummy variablefifaral rules.

110. Six countries out of 10 countries which adopt amfisaal rules have the SGP rules also. When
we run same regression of a sample of 12 EMU cmmtthe effect of the SGP rules are significantly
positive, and the size of coefficients are simiéth those of annual fiscal rules as can be seam fr
Table 3.12.

111. When we run same regression excluding the samplenwhe SGP rules is adopting, the
coefficients of interaction for fiscal rules anattiebt-GDP ratio become smaller. This result iegpli
that the effect of fiscal rules becomes weak ifdffect of the SGP rules is excluded.

112. The long term effect can be obtained by dividintinested coefficient by (1- coefficient of the
lag value of debt-GDP ratio).

108



One thing we have to consider is that we should interpret the size of areffici
carefully. This is because each variable has a differemisumement unit and
different distribution, so the size of each coefficient does nanriee real effect on
fiscal sustainability in practice, as already explainechapter 2. Table 3.8 presents
the variation of the level of fiscal sustainability across @nariables, which
indicates the change in the primary balance-GDP ratio resporadene percentage
point increase in the debt-GDP ratio when each control variahlsge by one
standard diviation of that variable. These results show that #ettif the growth
rate (GROWTH), the initial debt-GDP ratio (INIDEBT), theea&ge debt-GDP ratio
(AVEDEBT), the average budget balance (AVEBALANCE), and ineqer capita
(GDPPC) are relatively bigger than those of other variables.

Table 3.8 The variation of the level of fiscaltsirgability across control variables

Standard

coefficient Mean o Change in the primary balance-GDP ratio
Deviation
GROWTH 0.002 7.84% 5.18 0.009%p
IRL -0.001 7.73% 3.38 -0.003%p
GAP 0.001 -0.24% 3.98 0.006%p
INIDEBT 0.001 42.27% 20.67 0.011%p
AVEDEBT 0.000 57.86% 22.85 0.011%p
AVEBALANCE 0.006 0.39% 1.66 0.010%p
GDPPC 0.045 10.05 0.37 0.016%p
OPEN 0.000 61.35 41.16 -0.004%p
OLD -0.001 20.18% 4.58 -0.005%p
POLCON -0.023 0.48 0.09 -0.002%p
RULE 0.006 0.42 0.49 0.003%p

Note: (1) GROWTH is the growth rate, IRL is theeirgst rate, GAP is the gap between growth ratardacest
rate, OPEN is trade openness, INIDEBT is initiabtleAVEDEBT is average debt, AVEBANANCE is the
average primary balance, GDPPC is log of incomecppita, OLD is the old-age dependency ratio, PONGO
a power dispersion index, and RULE is a dummy éeifor fiscal rules.

To conclude, our results imply that governments could operate thea fisc
finances in a sustainable way even under continuous budget deficits and debt
accumulation, if the economy could maintain a growth rate aboventiest rate.

And one can see from the results that advanced countries arekatyréo maintain
sustainable fiscal finances. Also, these results suggest thathgeres should
operate fiscal policy in a way that alleviates the spendimgspres, especially

ageing population related spending.

109



3.3.2. Additional robustness checks

This section presents the additional robustness checks of the baselpsis

using a net debt variable and a sample of EMU countries.

(1) Net debt

A number of studies argue that net debt rather than gross debt beauitized

to assess fiscal sustainability properly, even though they doonduct empirical

analysis (Milesi-Ferreti and Moriyama, 2008 Coeure and Pisani-Ferry, 2005;

Buiter and Grafe, 2004; OECD, 2002). This section makes use ofabener

government net financial liabilities as net debt variable. Wétudr two countries

(Luxembourg and Switzerland) and adjust the sample period of two ceuntrie

(Austria and Norway) because of data availability.

Table 3.9 presents the level of fiscal sustainability of 24 OEK®Dntries
utilizing the net debt variable. The fiscal sustainability toehts of each country
shows a few differences from the corresponding coefficients wihess debt is
utilized in Table 3.2 of section 3.3.1.

The average coefficient of the debt-GDP ratio decreases byror930.05 to
0.02, but it is the same if one excludes Luxembourg and Switzerland tfre
samples of using gross debt to allow for a fair comparison between botis.ré3né
thing we should note is that the number of countries whose fiscalcéraare
unsustainable increase from Four countries (Greece, Iceland, Mailand, and
Slovakia) to five countries. Three countries (Norway, Korea, anduddjtare
included and two countries (Iceland and Slovakia) are excluded when

concisiders net debt rather than gross débt

one

113. Milesi-Ferreti and Moriyama (2006) suggestrtbevn valuation of non-financial assets based on
the 2001 Government Financial Statistics Manuad, #aiey show that decreases in gross debt in EU

countries has been accompanied by asset sale.

114. The level of fiscal sustainability of Icelamdproved from -0.03 to 0.00, and that of Slovakia

improved from -0.09 to 0.07. On the other handt tf Norway decreased from 0.15 to -0.05, that of
Korea from 0.00 to -0.03, and that of Portugal fro/®2 to -0.02. However, the net debt-GDP ratio
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Table 3.9 The fiscal sustainability of OECD countries across countries
(utilizing net debt)

Net debt ratio; GVAR YVAR Balance 4 Obs. R
t t t t

EMU countries (11)
Austria 0.06%** 273 -0.98%** -6.84 -0.70** -247 0.50%** 3.69 28 0.76
Belgium 0.04*** 6.22 -1.38%** -8.64 0.09 0.29 0.71%** 12.43 38 0.96
France 0.01 149 -1.41%** -4.36 -0.38 -0.96 0.46*** 3.89 30 0.70
Finland 0.00 0.09 -1.21 -1.27 -0.51 -0.68 0.71%** 6.49 33 0.76
Germany 0.04** 281 -1.33%** -14.70 -1.56%** -3.21 0.15* 1.83 15 0.90
Greece -0.07 -1.62 -0.60** -4.20 1.24 0.81 0.27 1.08 9 0.96
Ireland 0.08*** 7.07 -1.86*** -10.62 -1.36%** -4.68 0.19* 245 9 0.98
ltaly 0.05%** 4.26 -0.99%** -3.54 -0.35 -0.73 0.64*** 7.05 37 0.92
Netherlands 0.05** 273 -1.22%** -5.23 -0.62 -1.47 0.42%** 3.64 38 0.72
Portugal -0.02 -1.08 -2.02%** -5.27 -0.58 -1.48 0.31%** 3.64 13 0.83
Spain 0.02 1.30 -0.81%** -341 -0.34 -0.58 0.92%** 10.78 20 0.89
Mean 0.02 -1.25 -0.46 0.48 246
S.D. 0.04 042 0.73 0.24 11.7
Other Advanced European countries (6)
Denmark 0.02 0.35 -1.17%* -2.32 -1.49%* -2.70 0.59** 491 26 0.84
Iceland 0.00 0.03 -1.24%** -17.53 -1.83** -3.00 -0.10 -041 10 0.98
Norway -0.05%** -2.51 -1.63*** -4.12 -0.64 -0.72 0.64*** 5.08 28 0.85
Slovakia 0.07** 245 -1.15%** -5.65 -1.20 -1.44 0.36** 249 13 0.82
Sweden 0.03%** 2.76 -0.83** -2.25 -0.88** -241 0.78*** 11.10 38 0.81
UK 0.01 0.54 -1.04%*** -3.01 -0.01 -0.02 0.55%** 6.57 34 0.72
Mean 0.02 -1.18 -1.01 0.47 248
S.D. 0.04 0.26 0.65 0.31 11.2
Other Advanced non-European countries (6)
Australia 0.00 0.03 -0.90 -1.31 -1.04 -0.72 0.65%** 4.25 20 0.75
Canada 0.04*** 6.24 -1.28%* -7.28 -1.28 -1.14 0.76%** 20.21 38 0.94
Japan 0.01 1.00 -1.66%*** -5.50 -0.98 -1.44 0.88*** 10.10 37 0.85
Korea -0.03*** -3.49 S1.11%x* -10.81 -0.85%** -3.73 0.36*** 5.45 32 0.82
New Zealand -0.02 -1.39 -1.27%** -4.22 -1.65%* -2.61 0.30* 201 14 0.79
USA 0.04*** 3.12 -1.70%** -3.27 -1.39%** -5.60 0.59%** 6.84 38 0.78
Mean 0.01 -1.32 -1.20 0.59 29.8
S.D. 0.03 031 0.30 0.22 10.4
Emerging Market countries (1)
Poland 0.01 0.18 0.34 0.71 -2.42 -1.59 0.05 0.10 12 0.69
All countries (24)
Mean 0.02 -1.18 -0.86 0.49 254
S.D. 0.04 047 0.75 0.26 111
MAX 0.08 034 1.24 0.92 38
MIN -0.07 -2.02 -2.42 -0.10 9

Note: (1) Dependent variable is the primary budiggance to GDP ratio s

(2) Regression methods are OLS with robust stangiaicds.

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.
Source: OECD Economic Outlook Database No0.86.

Table 3.10 presents the level of fiscal sustainability of 24 OEGIhtdes
collectively utilizing net debt variables. These results halarge similarity with

the baseline results when we utilize gross debt except othencmivd&uropean

of Norway and Korea is below zero, so we cannothkate that the fiscal finances of two countries
are unsustainable.
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countries. The coefficients of the net debt-GDP ratio in EMU cmsnand other
advanced non-European countries are similar in sign, size, and statistidalasigei
However, the coefficient of the net debt-GDP ratio in other advaBtedpean
countries, which was significantly positive, became insignificamd aegative.
These results could be interpreted that one cannot confirnthéfacal finances of
OECD countries are sustainable except EMU countries if one consiéé debt

instead of total debt.

Table 3.10 The fiscal sustainability of OECD countries across country groups
(utilizing net debt)

Dependent Variable : the primary budget balance to GDP ratio (s;)

All countries EMU Other European Other non-European
(FE) (GMM) (FE) (GMM) (FE) (GMM) (FE) (GMM)
dig 0.017* 0.019* 0.034%** 0.035%** -0.011 -0.011 0.016 0.016*
(1.77) (1.85) (4.58) (4.83) (-0.47) (-0.52) (1.72) (1.89)
GVAR -1.210%** -1.250%** -1.174%%* -1.174%%* -1.289*** -1.289*** 1371 1371
(-13.20) (-16.12) (-9.43) (-9.97) (-8.12) (-9.02) (-12.43) (-13.77)
YVAR -0.468*** -0.455%** -0.398*** -0.400%** -0.563* -0.563%** -0.773** -0.773%**
(-3.74) (-3.56) (-3.81) (-4.07) (-2.33) (-2.59) (-3.22) (-3.57)
S 1 0.751%** 0.749%** 0.693*** 0.692%** 0.673%** 0.673%** 0.796*** 0.796***
(20.16) (20.15) (13.73) (14.50) (14.20) (15.76) (16.90) (18.73)
F (Wald) 317.01%** 1950.11*** 409.29%** 1830.09%** 388.83*** 1918.21%** 772.93%** 3795.33%**
R? 0.756 0.664 0.756 0.844
No. of Obs. 610 586 270 259 149 143 179 173
No.of Groups. 24 24 11 11 6 6 6 6

Note: (1) sis the primary budget balance-GDP ratig,islthe net debt-GDP ratio, GVAR is the temporary
increase in government expenditure, and YVAR istémeporary variation in the business cycle.

(2) Regression methods are Fixed effects model () robust standard errors and Generalised Metsfod
Moments (GMM) with robust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No0.86.

When one conducts the same analysis through two stage leasiss(RBLS)
estimation utilizing instrumental variables to deal with the gedeity of the net
debt-GDP ratio, the results are generally consistent with tivbea total debt was
utilized except other advanced European countries as can be seefpipendix 3.
Table 3A.5. To sum up, one can see from the results that thefirnces of EMU
countries are generally sustainable collectively even when wieeutiet debt
variables instead of gross debt while those of other advanced esuate not

sustainable collectively when we utilize net debt.
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Next, our results show that the role of the control variables iscalf
sustainability is not certain. This subsection includes the im&alkdebt-GDP ratio
and the average net debt-GDP ratio into the regression equationd ioktha inital
debt-GDP ratio and the average debt-GDP ratio as control varialdlabel 3.11
shows totally differnt results with those when gross debt whsadtiin Table 3.5 of
section 3.3.1. The growth rate (GROWTH), the gap between growgharat
interest rate (GAP), income per capita (GDPPC) and the @diagendency ratio
(OLD), which are significant in baseline estimation of Table 3.5colme
insignificant and even have oppsite signs. On the other hand, the iraéeg$RL),
the average primary balance (AVEBALANCE), and trade opennessNDplRy a
certain role in determing fiscal sustainability, but all casfits show the opposite
signs of the results when gross debt is utilized in the regression equation.

To conclude, the fiscal sustainabilty of each country shows aliié@rences
when we utilize net debt instead of gross debt even though both cases simovar
level of sustainability collectively. Furthermore, the reswlfsthe determinant
analysis show that the use of net debt might provide misleadingcatiphs. One
possible explanation could be the limitation of net financial lizdxsl which are
utilized as the concept of net debt. Net financial liabilitesnot give exact figures
for net debt because this concept cannot consider real assets soitkags assets
or historical assets (e.g., Buckingham Palace). Another possiplanation could
be that fiscal policymakers do not seem to be affected byetetwhen determining
a fiscal stance in practice. For example, the countries widgative net debt-GDP
ratio will not decide their fiscal stance according to the tianaof net-debt. This
could be because the amount of the total debt is the main integasditaians and

voters since assets cannot be utilized immediately in a crisis due to loavtiqui
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Table 3.11 The main determinants of fiscal sustainability (utilizing net debt)

Dependent Variable : the primary budget balance to GDP ratio (s;)

(1) FE (2) FE (3) GMM (4) GMM (5) FE2SLS  (6) FE 2SLS
dig 0.121 0.172 0.161 0.215 5.830%** 3.732%**
(0.72) (1.07) (0.97) (1.24) (2.25) (2.94)
GVAR -1.152%** -1.150*** -1.166*** -1.163%** -0.928*** -1.029%**
(-12.77) (-12.71) (-14.16) (-13.98) (-5.11) (-8.39)
YVAR -0.680*** -0.693*** -0.717*** -0.734%** -1.433%** -0.966***
(-6.10) (-6.46) (-6.93) (-7.23) (-3.26) (-4.17)
St1 0.658*** 0.657%** 0.652%** 0.649%*** 0.681%** 0.718***
(15.62) (15.96) (15.18) (15.52) (12.81) (15.05)
GROWTH*d ., -0.002 -0.002 -0.007***
(-1.30) (-1.27) (-2.62)
IRL*d 1, 0.002* 0.002* -0.011*
(1.84) (1.82) (-1.79)
GAP*d -0.002 -0.002 -0.001
(-1.56) (-1.62) (-1.37)
INIDEBT*d 4 0.000 0.000 0.000 0.000 0.001 0.001
(0.76) (0.75) (0.63) (0.66) (1.15) (1.02)
AVEDEBT*d 4 -0.000 0.000 0.000 0.000 -0.002* -0.002**
(-0.02) (0.03) (0.14) (0.16) (-1.77) (-2.04)
AVEBALANCE *d 4 -0.009*** -0.009** -0.009*** -0.009** 0.006 -0.009
(-2.96) (-2.33) (-2.64) (-2.09) (0.55) (-1.4)
GDPPC*d 4 -0.010 -0.014 -0.014 -0.018 -0.563** -0.376%**
(-0.57) (-0.84) (-0.75) (-1.00) (-2.24) (-2.91)
OPEN*d 4 0.000*** 0.000%*** 0.000%** 0.000*** 0.002%** 0.001***
(3.22) (3.21) (3.03) (3.13) (2.65) (3.43)
OLD*d 4 -0.000 -0.001 0.000 -0.001 0.002 0.006**
(-0.46) (-0.59) (-0.40) (-0.48) (0.99) (2.17)
POLCON*d 4 -0.049 -0.05 -0.049 -0.049 -0.082 -0.073*
(-1.24) (-1.25) (-1.17) (-1.16) (-1.62) (-1.85)
RULE*d 4 0.007 0.006 0.006 0.005 0.033** 0.049%***
(1.37) (1.34) (1.12) (1.11) (2.25) (2.98)
F (Wald) 1013.06*** 575.36%** 10270.39*** 8587.08*** 555.59%** 881.77***
2 0.761 0.762 - - 0.252 0.333
Hausman chi’ - - - - 5.05 8.29
No. of Obs. 578 578 554 554 557 557
No.of Groups 24 24 24 24 24 24

Note: (1) sis the primary budget balance-GDP ratig,islthe net debt-GDP ratio, GVAR is the temporary
increase in government expenditure, YVAR is theperary variation in the business cycle, GROWTHhHis t
growth rate, IRL is the interest rate, GAP is thap doetween growth rate and interest rate, OPEMadet
openness, INIDEBT is initial net debt, AVEDEBT igeaage net debt, AVEBANANCE is the average primary
balance, GDPPC is log of income per capita, OLOhis old-age dependency ratio, POLCON is a power
dispersion index, and RULE is a dummy variabl€fifaral rules.

(2) Regression methods are Fixed effects model (WH) robust standard errors in regression (1)-(2),
Generalised Method of Moments (GMM) with robustnstard errors in regression (3)-(4), and Fixed eéffec
2SLS Instrumental variables estimation (FE 2SLSegression (5)-(6).

(3) t-statistics are in parentheses. *, **, ffidicate significance at the 10%, 5%, 1% level eetipely.

Sources: OECD Economic Outlook Database No.86, Réarid Tables 6.3, UN World Population Prospects
(The 2010 revision), Henisz database (2010), arf fistal rules database (2009).
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(2) EMU countries

This chapter already examindtie level of fiscal sustainability of EMU
countries in section 3.3.1. We can see from the results thaista¢ finances of
most EMU countries are sustainable except Greece, and the#ts pes also be
verified by the results when we examine the fiscal sustaityalmf 12 EMU

countries collectively.

Now, we explore the determinants of fiscal sustainabilityralysing a sample
of 12 EMU countries with special reference to the role of introduttie SGP rules.
Estimation (1) and (2) are based on the application of the Fixed effects miayled (F
consider the heterogeneity of each country. All coefficiaftsontrol variables,
except initial debt-GDP ratio (INIDEBT), have the same sign as tfeibasnalysis
of Table 3.5, although the degree of statistical significanceifierent in most
variables. The results also show that average debt-GDP Aatt6DEBT), income
per capita (GDPPC), and fiscal rules (RULE) play a rolahim level of fiscal
sustainability. These results could be generally confirmed byethdts of GMM
estimation (regression (3) and (4)). However, the results shtaw alifferences
compared with the results of all OECD countries of baselineasdn in Table 3.5.
First, growth rate (GROWTH) and the gap between growth rate aecksbtrate
(GAP), which are significant in our basic estimation, do not sedmave any role to
maintain a sustainable fiscal policy. This could be because #tebdiion of
economic growth in EMU countries is relatively even rather theat o6f whole
OECD countries which are utilized in the baseline estimatiomaifle 3.5,

Second, fiscal rules (Rule) play a role in maintaining a sustainable gisloay.

What one should note is that fiscal rules, which was not significaur
baseline estimation of 26 OECD countries, could play a role in nramga
sustainable fiscal policy in 12 EMU countries. Also, the coefiisiof the fiscal
rules in Table 3.12 are larger than those of fiscal rules in Bable The coefficient
of interaction term for fiscal rules and the lag value of the-@&P ratio is 0.008,
which indicates that the adoption of fiscal rules could increaséetted of fiscal

sustainability by 0.008 on average. This amount indicates that govasraspond

115. The standard deviation of GDP growth of 12 ERtintries is 4.52 while that of 26 OECD
countries in 5.18.
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a one percentage point increase in the debt-GDP ratio by raigirngimary budget

balance additionally 0.008 percentage points when fiscal rules are introduced.

This could be interpreted that fiscal rules, including the Stalalitd Growth
Pact (SGP) rules, play a certain role for EMU countries tintain fiscal
sustainability'®. This could be because the fiscal rules of EMU countries have mor
enforceability than those of other OECD countries. The violaion dd@ rules is
acoompanied by the imposition of penalties from EMU such as public
recommendations and financial sanctions, which is different fronvitiiation of
other fiscal rules. These results are consistent with tistirexiliterature (Alesina,
2010) which argues that fiscal rules could help achieve fsastainability only
when a credible punishment is followed. However, these results do nptitden
need for modification of the SGP rules in a way that could enadal finances to
become more sustainable, since the size of the effect is ang $tr our estimation.
This could be rationalized by some literature which shows the i&@&B cannot
guarantee fiscal sustainability. Greiner and Semmler (200y)santhe effect of the
Maastricht Criteria on the fiscal sustainability of Gernfecal policy, and they
show that the criteria of EMU do not guarantee the fiscal siadtdity automatically,
even though the latter is the prerequisite of successful EMUerBand Grafe (2004)
argue that the SGP rules are not well designed to guarardakesfistainability since
the SGP rules are myopic and backward-looking. Wyplosz (2012) aruptethé
SGP rules are not sufficient to ensure fiscal sustainabiiitgesthey are not

supported by effective institutional arrangements.

116. The period during when fiscal rules are adbpated the period during when the SGP rules are
adopted are the same in our dataset. This impigsthe results will be same when we replace the
dummy for fiscal rules into the dummy for the SGiRes.
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Table 3.12 The main determinants of fiscal sustainability (EMU countries)

Dependent Variable : the primary budget balance to GDP ratio (s;)

(1) FE (2) FE (3) GMM (4) GMM (5) FE2SLS  (6) FE 2SLS
dos -0.434%%* -0.470%** -0.412%** -0.431%** 0.285 0.890
(-3.34) (-5.54) (-2.84) (-4.18) (0.49) (1.19)
GVAR 1.266%** -1.268%** -1.253%** -1.255%** -2.177 -0.595
(-24.09) (-25.49) (-25.72) (-27.35) (-1.12) (-0.40)
YVAR 0.337** -0.313%* -0.337*** -0.330%** 2.636 -2.001
(-2.67) (-2.75) (-2.92) (-3.20) (0.39) (-0.58)
St 0.557%** 0.551%** 0.550%** 0.540%** -9.903 6.483
(8.66) (9.56) (8.90) (9.28) (-0.47) (0.45)
GROWTH*d 4 0.001 0.001 0.007
(1.08) (1.38) (0.50)
IRL*d ¢, -0.001 -0.001 0.004
(-0.80) (-0.76) (0.38)
GAP*d 4 0.001 0.001 -0.001
(1.25) (1.41) (-0.27)
INIDEBT*d 4 -0.000 -0.000 -0.000 -0.000 0.000 0.000
(-0.38) (-0.34) (-0.19) (-0.09) (-0.26) (-0.44)
AVEDEBT*d 0.001** 0.001%** 0.001** 0.001%** 0.006 -0.003
(2.71) (3.40) (2.05) (2.78) (0.58) (-0.32)
AVEBALANCE *d ., 0.007 0.006 0.006 0.006 0.168 -0.115
(1.49) (1.52) (1.54) (1.41) (0.47) (-0.46)
GDPPC*d 4 0.040%* 0.043%** 0.039%* 0.041%** 0.989 -0.664
(2.76) (4.38) (2.44) (3.53) (0.47) (-0.46)
OPEN*d 4 -0.000 -0.000* -0.000 -0.000 -0.005 0.003
(-1.37) (-1.80) (-0.46) (-0.48) (-0.46) (0.47)
OLD*d ¢4 -0.001 -0.001 -0.001* -0.001** -0.015 0.014
(-1.21) (-1.05) (-1.94) (-1.98) (-0.47) (0.46)
POLCON*d -0.002 -0.001 -0.001 0.001 0.008 -0.02
(-0.22) (-0.08) (-0.09) (0.09) (0.14) (-0.35)
RULE*d 0.008** 0.008** 0.007** 0.006** 0.007 0.020
(2.25) (2.51) (2.40) (2.31) (0.53) (0.73)
F (Wald) - - 97348.82***  71018.73%** 125.35%** 188.63***
R? 0.518 0.510 - - 0.179 0.009
Hausman chi® - - - - 0.25 0.31
No. of Obs. 282 282 269 269 271 271
No.of Groups 12 12 12 12 12 12

Note: (1) sis the primary budget balance-GDP ratipisdthe debt-GDP ratio, GVAR is the temporary i@ in
government expenditure, YVAR is the temporary waiain the business cycle, GROWTH is the growtte ra
IRL is the interest rate, GAP is the gap betweemwth rate and interest rate, OPEN is trade openh¢H3EBT

is initial debt, AVEDEBT is average debt, AVEBANANKs the average primary balance, GDPPC is log of
income per capita, OLD is the old-age dependenty, OLCON is a power dispersion index, and RUEERI
dummy variable for fiscal rules.

(2) Regression methods are Fixed effects model (WE) robust standard errors in regression (1)-(2),
Generalised Method of Moments (GMM) with robustnsi@rd errors in regression (3)-(4), and Fixed ¢ffec
2SLS Instrumental variables estimation (FE 2SLSggression (5)-(6).

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, R¥arid Tables 6.3, UN World Population Prospects
(The 2010 revision), Henisz database (2010), arfd fistal rules database (2009).
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4. Conclusion and policy implications

Our main results can be summarized as follow. First, we fiadmost OECD
countries seem to operate their fiscal policy in a sustainable while some
countries such as Greece, Iceland, New Zealand, and Slovakia haredudifom
unsustainable fiscal finances, which is consistent with theimxidterature and
current fiscal situation. Second, it could be seen that a numbactofd play an
important role in determining fiscal sustainability. The grovédte has a positive
effect on fiscal sustainability while aging populations have ativegaffect. The
countries with high income per capita tend to be more likely te lsastainable
fiscal finances. Finally, the SGP rules appear to have helpedngosets maintain
fiscal sustainability in EMU countries, although other fiscalgutey not play any
role in maintaing fiscal sustainability in OECD countries doethe lack of

enforceability when they are violated.

To conclude, our findings indicate that governments could operate et fi
finances in a sustainable way even under continuous budget deficiledotd
accumulation, if the economy keeps growing and the government have a good
quality of fiscal institutions. Our findings also show that advdnoguntries are
more likely to maintain sustainable fiscal finances. Our finditigsrefore, imply
that the best solution might be a stable and sustained economic growdaldition,
policymakers should make an effort to find solutions to alleviate duspending

pressure such as ageing population related spending.

Fiscal sustainability is essential for the success of econodevelopment
strategy (Buiter, 2004). It could be functioned as the last resbith the
government could rely on when the economy is in crisis. The government, tegrefor
should operate their fiscal policy in a sustainable way to respotiietbusiness
cycle and to invest public capital for supporting sustained econamidly This is
because it is not easy to recover fiscal sustainability dmeebudget deficit and
government debt start to increase, since fiscal policy hasah@mbperties as
confirmed in our analysis. The process of budget consolidation, whichtaims

improve fiscal sustainability, should be as transparent as possibkiek to a clear
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message (Henriksson, 2007). Well organized fiscal rules could bsotr@n to
persuade tax payers. Afonso and Schuknecht (2008) show that fiscatoulds
help eliminate the deficit biases in the fiscal policy malpngcess. Bi and Leeper
(2010) argue that fiscal reform, such as an expenditure ceiling amgtbsuarplus
target, could decrease the possibility of default by reducingskh@mremium of debt.
What one should note is that fiscal rules should be set to beaabyg fgovernment
to follow and should be embedded in instituitonal arrangements to cotifem
enforceability. OECD (2002) argues that fiscal rules should ksibbee flexible,
and transparent to be implemented appropriately in practice. WY@i0%2) argues
that fiscal rules are not sufficient to ensure fiscal soghality if supporting
institutions are not followed. The fiscal responsibility actiratependent fiscal
policy committees similar to independent central bank could be one gossibtion
to confirm the enforceability of fiscal rules. It can decide éxpenditure or
borrowing limit independently, and therefore it could enable governnmerdsoid
political distortion (Calmfors and Wren-Lewis, 2011; Fatas, 2010; Bilawper,
2010; Coeure and Pisani-Ferry, 2005; Wyplosz, 2005; Eichengreen, Hausmann, and
von Hagen, 1996).

The contribution of this chapter is that it could provide the basissafareh
about the determinants of fiscal sustainability which has been gyimothe existing
literature. Our analysis provides empirical evidence that ecengmowth and the
level of development could help strengthen fiscal sustainability, icould also
provide the structure of fiscal rules to improve fiscal sustdibabi Our results
imply that fiscal rules with enforceability, such as the SGIes, could strengthen
the sustainability of fiscal finances. Also, our analysis engptbg concept of net
debt which also has not been dealt with in the existing literavee though we

failed to provide reliable evidence.

However, our analysis has several limitations. First, our asakysis the fiscal
sustainability of the past period historically, but one cannot asshether the
positive response of the government will be continue in the future.calFis
sustainability is not a problem of the past only but a problem of tafimorizon
including the past, the present, and the future altogether. lhecdescribed as the

question of whether the current fiscal stance will be maintaimeédel future on the
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basis of the current economic structure and the forecastirtiediture economic
structure. Aging populations related expenditure might be a goodpéxarhiscal
policy might be unsustainable although the government maintains ansiée
fiscal stance at present because the expenditure of pension arid dasaltwill
increase automatically in the future. Second, the measuremenbtoisdenother
difficult issue. The scope of government debt is considerably eliffen most
countries even though many countries compile government debtictatistording
to the Government Finance Statistics (GFS) manual which is cothjyséVF.
Therefore, the manipulation of publicly published statistics should terped in
empirical works very carefully to coincide with the scope of datross each
country*”. In addition, one should consider implicit debt such as public pension
liability which has been generally neglected in the existiteraturé'®. Some
literature argues that one needs not to consider implicit debt leetteugovernment
can pay off without financial burden through continuous reform (CoeureisadiP
Ferry, 2005; Franco, Marino, and Zotteri, 2004). However, it will finedsult in
real liabilities of the government if the reform does not Batiecessary condition.
OECD (2002) also recommends that future contingent liabilities agmitelating
spending should be considered when one assesses fiscal sustainadbilttyre

studies are needed in these fields.

117. Buiter (2004) and Buiter and Grafe (2004) emeyue that one should consider non-monetary net
financial debt of the consolidated general govermra@d central bank since the fiscal authorityhes t
last resort that stands behind the central bankas,IRichmond, and Wright (2011) suggest a new
measure of government debt which is invariant totretual form since face values of government
debt could be a misleading indicator due to diffiéntractual form.

118. Valderrama (2005) estimates the fiscal sushdlity of Korea and Thailand in the presence of
contingent liabilities. The author adds a privatedit expansion variable into Bohn's (1998) reati
function to proxy for contingent liabilities. Thiesults show that fiscal sustainability is not retato

the presence of credit expansion in Korea, whis@&ms to become worse in Thailand.
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Appendix 3

Table3A.1 Estimation period

Regression when using gross debt Regression when using net debt
No.of Obs. Period No.of Obs. Period

Australia 20 1988-2008 20 1988-2008
Austria 38 1970-2008 28 1980-2008
Belgium 38 1970-2008 38 1970-2008
Canada 38 1970-2008 38 1970-2008
Denmark 26 1980-2006 26 1980-2006
Finland 33 1975-2008 33 1975-2008
France 30 1978-2008 30 1978-2008
Germany 15 1991-2006 15 1991-2006
Greece 9 1995-2004 9 1995-2004
Iceland 10 1998-2008 10 1998-2008
Ireland 9 1998-2007 9 1998-2007
Italy 37 1970-2007 37 1970-2007
Japan 37 1970-2007 37 1970-2007
Korea 32 1975-2007 32 1975-2007
Luxembourg 11 1995-2006 - -
Netherlands 38 1970-2008 38 1970-2008
New Zealand 14 1993-2007 14 1993-2007
Norway 37 1970-2007 28 1979-2007
Poland 12 1995-2007 12 1995-2007
Portugal 13 1995-2008 13 1995-2008
Slovakia 13 1995-2008 13 1995-2008
Spain 20 1987-2007 20 1987-2007
Sweden 38 1970-2008 38 1970-2008
Switzerland 17 1990-2008 - -
UK 34 1970-2004 34 1970-2004
USA 38 1970-2008 38 1970-2008
No. of countries 26 24
Mean of Obs. 25.27 25.42
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Table 3A.2 The fiscal sustainability of OECD countries across countries
(Robust estimation)

Debt ratio.s GVAR YVAR Balance .4 Obs. R
t t t t

EMU countries (12)
Austria 0.01 1.65 -1.10%** -4.99 -0.80** -2.29 0.63*** 6.53 38 0.71
Belgium 0.04*** 4.95 -1.39%** -7.28 0.09 0.25 0.75*** 14.58 38 0.95
France 0.01 1.48 -1.42%** -3.66 -0.45 -1.12 0.43%** 3.10 30 0.66
Finland 0.03 1.34 -1.50%* -2.22 -0.26 -0.41 0.74%** 6.28 33 0.74
Germany 0.04* 1.86 -1.33%*x* -8.81 -1.59** -2.42 0.12 1.01 15 0.90
Greece -0.07 -0.93 -0.52 -1.77 0.94 0.38 0.44 1.56 9 0.94
Ireland 0.09 -2.07 -0.00 0.76 6 1.00
Italy 0.06*** 3.45 -0.86** -2.31 -0.33 -0.68 0.62%** 6.02 37 0.91
Luxembourg 1.14%** 4.47 -0.88** -2.53 -1.18** -2.88 0.23 1.62 11 0.93
Netherlands 0.00 0.29 -1.27%%* -5.72 -0.26 -0.53 0.57*** 4.96 38 0.66
Portugal 0.04 0.79 -1.26* -2.35 -0.46 -0.87 0.40** 2.49 12 0.60
Spain 0.01 0.45 -0.46 -1.12 0.40 0.92 0.92*** 8.65 19 0.85
Mean 0.12 -1.17 -0.33 0.55 23.8
S.D. 0.32 0.44 0.67 0.24 12.9
Other Advanced European countries (7)
Denmark 0.03 0.75 -1.18** -2.25 -1.41 -1.70 0.60*** 5.07 26 0.81
Iceland 0.23 0.78 -2.53 -1.73 -1.24 -1.08 0.01 0.03 9 0.93
Norway 0.18%** 3.70 -1.25%** -4.18 -0.09 -0.12 0.75%** 9.23 37 0.85
Slovakia -0.10 -0.99 -1.35%*x* -4.67 0.80 0.59 0.20 0.82 13 0.75
Sweden 0.04** 2.32 -0.69%** -3.58 -0.85* -1.92 0.83*** 11.01 38 0.86
Switzerland 0.09%*** 5.82 -0.73%* -2.83 -1.66%** -3.23 0.27** 2.30 17 0.91
UK 0.02 0.56 -1.07%** -2.84 0.10 0.19 0.55%** 4.81 34 0.69
Mean 0.07 -1.26 -0.62 0.46 24.9
S.D. 0.11 0.61 0.91 0.30 12.0
Other Advanced non-European countries (6)
Australia 0.03 0.94 -0.90 -0.98 0.14 0.13 0.82*** 4.95 20 0.77
Canada 0.05%** 5.59 -1.29%** -4.85 -0.58 -1.54 0.72%** 14.17 38 0.94
Japan 0.00 0.34 -1.65%** -5.35 -1.02 -1.48 0.84*** 9.71 37 0.83
Korea -0.00 -0.15 -1.12%** -6.57 -0.85%** -3.11 0.47*** 4.49 32 0.73
New Zealand -0.03 -1.26 -1.29%* -3.04 -1.84%* -2.28 0.31 1.37 14 0.75
USA 0.05** 3.02 -1.42%** -2.98 -1.49%** -3.81 0.65*** 7.59 38 0.81
Mean 0.02 -1.28 -0.94 0.64 29.8
S.D. 0.03 0.26 0.70 0.21 10.4
Emerging Market countries (1)
Poland -0.00 -0.01 0.33 0.45 -2.41 -1.21 0.02 0.02 12 0.60
All countries (26)
Mean 0.08 -1.16 -0.63 0.51 25.0
S.D. 0.23 0.53 0.83 0.26 12.0
MAX 1.14 0.33 0.94 0.84 38
MIN -0.10 -2.53 -2.41 0.01 6

Note: (1) Dependent variable is the primary budiggance to GDP ratios

(2) Regression methods are reweighted least sq(RY®ES) estimation.

(3) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.
Source: OECD Economic Outlook Database No.86.
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Table 3A.3 The fiscal sustainability of OECD countries across countries
(Original Bohn’s model)

Debt ratio., GVAR YVAR Obs. R
t t t

EMU countries (12)
Austria 0.01 1.00 -1.04%** -4.18 -0.96** -2.62 38 0.36
Belgium 0.10*** 11.20 -1.33%* -2.09 -0.21 -0.24 38 0.63
France 0.02** 2.36 -1.70%** -4.82 -0.87** -2.17 30 0.56
Finland -0.04 -1.45 -0.95 -0.78 -1.96 -1.55 33 0.39
Germany 0.05%* 2.84 -1.30%** -14.06 -1.80%** -3.77 15 0.89
Greece -0.11 -1.25 -0.53 -1.47 2.68 1.33 9 0.92
Ireland 0.11%** 13.90 -1.74%** -9.55 -1.39%** -4.57 9 0.97
Italy 0.16%** 9.49 -0.61 -1.29 0.18 0.28 37 0.83
Luxembourg 0.82* 2.07 -1.12%* -2.44 -1.19%* -2.68 11 0.83
Netherlands 0.01 0.48 -1.18%** -6.65 -1.15% -1.85 38 0.44
Portugal -0.06 -0.96 -1.96%** -3.94 -0.23 -0.36 13 0.69
Spain 0.04 1.04 -0.66 -1.18 -1.30 -1.04 20 0.14
Mean 0.09 -1.18 -0.68 24.25
S.D. 0.24 0.46 1.24 12.47
Other Advanced European countries (7)
Denmark -0.02 -0.47 -1.88%* -2.20 -3.02%** -3.60 26 0.60
Iceland 0.01 0.28 -1.26%** -24.02 -1.61%** -3.58 10 0.98
Norway 0.31*** 3.20 -2.07%** -3.25 -2.16* -1.71 37 0.45
Slovakia -0.14* -1.85 -1.33%%x* -6.28 1.40%* 2.22 13 0.77
Sweden -0.04 -1.29 -0.92 -1.54 -2.56%* -2.71 38 0.38
Switzerland 0.11%** 8.03 -0.90** -2.86 -2.91%** -4.78 17 0.81
UK 0.02 0.42 -1.88%** -5.20 0.22 0.32 34 0.45
Mean 0.04 -1.46 -1.52 25.00
S.D. 0.14 0.48 1.69 11.75
Other Advanced non-European countries (6)
Australia -0.04 -1.38 -1.02 -0.75 -3.02%* -1.82 20 0.47
Canada 0.12%** 5.52 -1.43%* -2.31 -0.95 -1.09 38 0.58
Japan -0.03%** -3.39 -1.28%* -2.43 -2.05 -1.46 37 0.31
Korea -0.03 -0.98 -0.96*** -4.47 -1.09%** -3.43 32 0.51
New Zealand -0.04* -2.09 -1.31%%* -3.37 -2.54%*x* -5.02 14 0.73
USA 0.04** 2.05 -2.44%** -3.44 -1.45%** -3.21 38 0.49
Mean 0.00 -1.41 -1.85 29.83
S.D. 0.06 0.54 0.83 10.36
Emerging Market countries (1)
Poland 0.00 0.03 0.33* 1.89 -2.44%** -4.17 12 0.69
All countries (26)
Mean 0.05 -1.25 -1.25 25.27
S.D. 0.18 0.57 1.35 11.64
MAX 0.82 0.33 2.68 38
MIN -0.14 -2.44 -3.02 9

Note: (1) Dependent variable is the primary budiggance to GDP ratios

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.
Source: OECD Economic Outlook Database No0.86.
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Table 3A.4 The fiscal sustainability of OECD countries across courgupgr
(GMM)

Dependent Variable : the primary budget balance to GDP ratio (s;)

All countries EMU Other European Other non-European
(DIF) (SYS) (DIF) (SYS) (DIF) (SYS) (DIF) (SYS)

0.027** 0.004 0.030*** 0.006** 0.039%** 0.010 0.008 -0.000
dea (2.50) (1.27) (5.27) (2.05) (2.53) (0.54) (1.17) (-0.08)
-1.248%** -1.053%** S1.171%%* -1.178%** -1.215%** -0.912%** -1.383%** -1.388***
GVAR (-17.47) (-11.02) (-10.28) (-8.15) (-10.27) (-10.53) (-14.92) (-14.88)
-0.510%** -0.426%** -0.379%** -0.222* -0.564%** -0.530%* -0.762%** -0.751%%*
YVAR (-4.61) (-3.61) (-3.64) (-1.77) (-2.93) (-2.41) (-3.33) (-3.19)
S 1 0.730%** 0.814*** 0.713%** 0.794*** 0.713%** 0.801*** 0.792%** 0.851%**
(22.30) (23.45) (18.40) (16.78) (11.72) (13.26) (18.29) (25.36)
F (Wald) 1925.57***  1012.53%** 1317.03%** 722.66%**  1829.91%** 506.88***  2058.26%** 3413.18%**
Hansen 18.58 2035 10.24 7.70 355 1.82 0.40 0.07
No. of Obs. 631 657 279 291 168 175 173 179
No.of Groups 26 26 12 12 7 7 6 6

Note: (1) sis the primary budget balance-GDP ratipisdthe debt-GDP ratio, GVAR is the temporary s in
government expenditure, and YVAR is the temporanyation in the business cycle.
(2) Regression methods are Generalised Method ofiéfés (GMM) with robust standard errors. DIF is th

difference GMM and SYS is the system GMM.
(3) t-statistics are in parentheses. *, **, *fidicate significance at the 10%, 5%, 1% level respely.Source:
OECD Economic Outlook Database No0.86.

Table 3A.5 The fiscal sustainability of OECD countries - FE 2SLS Estima
(utilizing net debt)

Dependent Variable : the primary budget balance to GDP ratio (s;)

All countries EMU Other European Other non-European

des 0.019*** 0.040*** -0.011 0.017***
(5.45) (8.26) (-1.05) (3.71)

GVAR -1.249%%* -1.224%%* -1.286%** -1.382%**
(-21.19) (-14.42) (-11.61) (-10.30)

YVAR -0.438%** -0.426%** -0.440 -0.832%**
(-3.58) (-2.79) (-1.48) (-4.12)

St1 0.747*** 0.671*** 0.677*** 0.797***
(37.74) (23.01) (13.72) (24.15)

Wald 2329.71%** 1321.21%** 557.11%** 805.51***
R2 0.753 0.635 0.758 0.843
Hausman chi’ 13.47%** 33.75%%* - 3.00
No. of Obs. 586 259 143 173
No.of Groups 24 11 6 6

Note: (1) sis the primary budget balance-GDP ratipjsddebt-GDP ratio, GVAR is the temporary increase
government expenditure, and YVAR is the temporanyation in the business cycle.

(2) Regression methods are Fixed effects 2SLSum&ntal variables estimation.

(3) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No.86.
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Chapter 4

The effect of fiscal procyclicality
and sustainability on economic

growth
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1. Introduction

One of the most important objectives of fiscal policy in modern eca®isito
conduct a cyclical stabilization over a business cycle in the sbort and to
maintain fiscal sustainability in the long term (Wyploz, 2005). H@&P rules,
which are the compulsory criterion that EU member countries toaabide by, also
target macroeconomic stability and fiscal sustainability as ntfaén objectives
(Buiter, 2004; Buiter and Grafe, 2004). The argument about reforne @GP rules

in the mid-2000s also mainly focused on enhancing both goals.

However, it is not easy to obtain both macroeconomic stability amdl fis
sustainability simultaneously. Fiscal policy tends to be proaicliather than
countercyclical in a large number of countries because of crediraions, political
constraints, and weak fiscal instruments as argued in chaptdre2su$tainability of
fiscal finances are also difficult to achieve due to theemsing spending pressures
from political competition, an aging society, and economic caisistated in chapter
3. Moreover, to obtain both countercyclical fiscal policy and sustanfddal
finances at the same time could be conflicting in pratficeCountercyclical fiscal
policy is one of the most important economic policy tools which cantibeed by
governments when the economy is in recessions, but the risk of detegdiscal
sustainability arising from countercyclical fiscal stimulpsckages has been

recognized by policymakers and economists.

This thesis dealt with the issue of the macroeconomic statiidliz function of
fiscal policy in chapter 2 and the issue of the fiscal sustdityaini chapter 3. This
chapter deals with how these two main objectives of fiscal palifect economic
growth. These arguments will verify the rationale of a couptdoal and
sustainable fiscal policy if sustained economic growth is asduto be ultimate

objective of economic policy. This chapter firstly explores thecefof fiscal

119. Huart (2011) argues that fiscal stabilizatéond fiscal sustainability could be contradictory if
fiscal policy causes a deficit bias. Coeure arshiiFerry (2005) also argue that fiscal sustalitgbi
and macro stabilization could be contradictory bareining the role of the SGP rules on debt
sustainability and macroeconomic stability in EM&lotries even though to achieve both at the same
time depends on the initial fiscal position and plesition in the business cycle.
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procyclicality on economic growth which is recently startiogbte studied in the
literature. We specially focus on analysing the effect ofcywdical properties of
fiscal policies on economic growth across spending categorieshwias been
ignored in the existing literature. We find that the compositiorg@fernment
spending plays a key role in its effects on economic growttareMpecifically,
procyclical government consumption and current transfers, which usassto be
unproductive, could have a negative effect on economic growth wihuteygical
government investment, which is considered to be productive, does not hinder
economic growth. We also focus on analysing the effect afyttlecal properties of
fiscal policies on economic growth across country groups for theifitet We find
that negative effect of procyclical fiscal policy is promingntemerging market
countries than in advanced countries. This chapter also astessgfect of fiscal
sustainability on economic growth, which has also been ignored in théngx
literature. The relationship between fiscal procyclicality aodtainability is also
examined to assess the channel through which fiscal sustainalf¢itgys economic
growth. We find that the sustainability of fiscal finances doss&m to play any
role in economic growth in tranquil times even though it could leadutinen

economic crisis.

The remainder of this chapter is organized as follows: Sectiproddes the
empirical evidence on the above topics in the existing literatBeztion 3 contains
the empirical analysis on the effect of both fiscal procylificand sustainability on
economic growth. Finally, this chapter ends with some concludingrksmand

policy implications.
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2. The existing empirical evidence

2.1. The effect of fiscal procyclicality on economic growth

One of the most controversial issues about economic policy is erhigtbal
policy has an effect on the real economy or not. Keynesian models have\aesiear
that fiscal policy should be operated in a countercyclical patterstabilize the
variation of the economy because they assume that the economy hdsei@mti
unstable property, while neoclassical models argue that the govershwemd not
try to fine tune economy because they assumes that the econonwyralyatable
(Mankiw, 1997). Empirical literature has also suggested diffemesults, but it
generally shows that productive government expenditure could have agefitict
on long term growt?®. Nijkamp and Poot (2004) report that government
expenditures on education and infrastructure play a role in econoavithgeven
though the effects of conventional fiscal policy on economic growthweasak

through the meta analyses of 93 published empirical studies.

The effect of fiscal policy on economic growth is not purely academs
argued by Aghion and Marinescu (2007). The question of whether theatycli
properties of fiscal policy could have an effect on economic growth is algurely
academic. Recently, a number of papers have attempted $3 #sseeffect of the
cyclical properties of fiscal policy on economic growth empihg and they show
that countercyclical fiscal policy tend to enhance economicthroxuile procyclical
fiscal policy tend to hinder economic growth (Aghion and Marinescu, 2007pAg
Hemous, and Kharroubi, 2009; Woo, 2009). These studies employ a two-step

procedure to explore the effect of fiscal cyclicality on econognawth. Firstly,

120. A large number of studies (see, for examplem&o-Avila and Strauch, 2008; Ismihan and
Ozkan, 2005; Bleaney, Gemmell, and Kneller, 200deller, Bleaney, and Gemmell, 1999) suggest a
positive effect of productive spending on econogiiowth and consider public investment to be
productive spending. Some studies show that govenh investment has a growth enhancing effect
utilizing economic classification of government sgimg, and some studies show that productive
spending, such as spending on infrastructure, ¢iducdealth, and defence, have growth enhancing
effects, utilizing functional classifications of ygrnment spending (Bleaney, Gemmell, and Kneller,
2001; Kneller, Bleaney, and Gemmell, 1999). Ondtrer hand, some studies (Ghosh and Gregoriou,
2008; Gregoriou and Ghosh, 2009) show that cuspehding is productive while capital spending is
unproductive utilizing both economic and functionkssifications of government spending.
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they obtain the degree of the cyclicality of fiscal policydsyimating models of the
form (4.1) which regresses the proxy for fiscal policy (G) on fthetuation in
business cycleY), as already stated in chapter 2. The existing literatmgloys
government spending or budget balance as the proxies for fisaal pali employs
output gap or GDP growth as the proxies for the fluctuation in bigssayete. Then,

it explores the effect of fiscal cyclicality on economiowth by estimating models
of the form (4.2) which regresses economic growil)(on the estimated measure
for the fiscal cyclicality §) and a set of control variables (Z). The existing literature

employs per capita GDP growth to capture the change in economic growth (

Gie = a; + Bi Vie + &3¢ (4.1)

Aghion and Marinescu (2007) explore the effect of fiscal cyltycaon
economic growth utilizing a panel of 19 OECD countries. They shothigher
countercyclical fiscal policy, which is estimated as timesvay coefficients, could
have a positive effect on economic growth especially in the ceantvith tight
credit constraints. At first, they explore the degree of cocytbeality of fiscal
policy by regressing budget deficit on output gap. Then, thegsedhe change in
income per capita on the estimated time-varying measurdadocountercyclicality
of budget deficit by panel data model to examine the effect afalfis
countercyclicality on economic growth. They include the ratio ofapei credit to
GDP as independent variables to control the effect of creditraoms and show
that credit constraints are negatively associated with thetiygoseffect of

countercyclicality of budget balance on economic growth.

Aghion, Hemous, and Kharroubi (2009) develop Aghion and Marinescu’s
(2007) argument in a way that utilizes microeconomic data to overdbme
weakness of cross country measure of output gap and to avoid thatgassaé
which is caused by using macroeconomic data. They analyspeatied data of
manufacturing industries across 18 OECD countries for the period 208 and
provide the empirical evidence that more countercyclical fiscadypbhs a positive
effect on value added growth and productivity growth in industry, espeanal

industries with financial constraints and less tangible assBbtey argue that
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countercyclical fiscal policy in recessions could play a rolenimancing value added
growth and productivity growth by promoting firm’s investment to longnter
projects, and it in turn induces favourable long run effect on econgnoweth. At
first, they obtain the degree of countercyclicality of fisgalicy by regressing the
change in budget deficit and government spending on the change in thegaytput
employing time series analysis for each country, and then #gress real value
added growth and productivity growth in industry on the estimated invariant
measure for the countercyclicality of budget deficit and govemnspending
through a panel data model to examine the effect of fiscal emyaticality on

economic growth.

Woo (2009) argues that the social polarization of preferences sl fi
spending could lead to procyclical fiscal policy and finds that pilimaycfiscal
policy could lead to slow economic growth. The author shows thatlsocia
polarization, measured by income and education inequality, hagativeeeffect on
economic growth through procyclical fiscal policy by utilizing a cross@ectata of
96 countries for the period 1960-2003. At first, the author obtains the raeafsur
procyclicality of government spending by regressing the changgovernment
consumption on the change in GDP employing time series arfalysier each
country and then regresses the change in income per capita on thatesstim
coefficient for procyclicality of government consumption utiliziogpbss country
analysis to examine the effect of fiscal procyclicality @oremic growth. The
author includes initial income and initial human capital as the imdigoe: variables
to control the effect of these variables.

The differences of the methods among the existing literaturasafellows.
First, Aghion and Marinescu (2007) utilize the time-varying measufr fiscal
cyclicality while Aghion, Hemous, and Kharroubi (2009) and Woo (2009) utiiee
time invariant measure of fiscal cyclicality for eaduntry. Aghion, Hemous, and
Kharroubi (2009) employ the interaction term for the countercyilcaf budget
deficit / government spending and financial dependence / assebiligngio

overcome the problem of utilizing time invariant measure of fiscahtercyclicality.

121. Woo (2009) utilizes the time series regressiotine form equation (2.6) in chapter 2. The only
difference is that the author does not includdalevalues of the first difference of log real GDP.
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Second, Aghion and Marinescu (2007) utilize the budget deficit aprthe for
fiscal policy while Woo (2009) utilizes government consumption. Aghi@meéls,
and Kharroubi (2009) utilize both the budget deficit and government spenting.
seems reasonable to utilize government spending as the proxgctrgdolicy, as is
done in the most existing literature on the determinant of figcalyclicality. This

is because the budget balance cannot reflect policymaker’s tidinary action
appropriately because of the existence of the cyclical compmor{dtackiewicz,
2008), as already argued in chapter 2.

Table 4.1 The variables utilized in the second step in the existing literature

Dependent .
variable Independent variables
Lag of estimated coefficients for countercyclicality of budget balance (+)
Lag of the ratio of private credit to GDP (-)
Lag of interaction of above two variables (-)
Lag of log real GDP per capita (-)
. . . Human capital (average years of secondary schooling of the population
Aghion and | The first difference e
. over age 25) (+, but insignificant)
Marinescu of the log of real
GDP per capita Trade openness (+)
(2007) P P Government size (-)
Investment / GDP (+)
Population growth (-)
Inflation (-)
Inflation targeting (-,but insignificant)
Aghion The average annual | Interaction of financial dependence and the countercyclicality of budget
’ growth rate in real balance/GDP (+)
Hemous, and i . L
) value added / Interaction of asset tangibility and the countercyclicality of budget
Kharroubi -
labour productivity balance/GDP (+)
(2009) for each industry Log of initial share in manufacturing value added (-)
Estimated coefficients for procyclicality of government consumption (-)
Initial income per capita (log of initial real GDP per capita) (-)
Woo The average annual | Initial human capital (log of average years of secondary schooling of the
2009 growth rate of real population over age 15 in 1960) (+)
( ) GDP per capita GDP volatility (-)
Trade openness (+)
Government size (-, but insignificant)

Note : The sign of coefficient is in parentheses.

However, the positive effect of countercyclical fiscal policy could be ééffe
in practice because of possible time lags and fiscal conditiossir (2010) argues
that one should be cautious when using countercyclical fiscal measinaslicy
tools. The author suggests two main factors as the reason, cBustercyclical
fiscal policy is likely to be ineffective when the governmeitte is big such as
European countries. Second, the possible time lags could reduce ebe céff
countercyclical fiscal policy. Badinger (2012) also shows thatyhkcal properties
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of fiscal policy do not have a direct effect on economic growth elveugh they
have an indirect effect on economic growth by affecting out Viyaf. Varvarigos
(2009) even argues that countercyclical fiscal policy, by adggtie tax rate to
stabilize fluctuations in economic activity (e.g., employmemd &uman capital
investment), could reduce the long run growth rate since it rembeegotatility
generated from technology shocks which is beneficial for econaroevth,

although it could have a favourable effect on social welfare.

2.2. The effect of fiscal sustainability on economic growth

Henriksson (2007, p.10) argues that fiscal sustainability is a€guesite” for
economic growth suggesting a stable macroeconomic climate, \&@hsés from
sound and stable public finances, as the reason for success of Saandina
economies. The existing literature has mainly dealt with teasorement of fiscal
sustainability and has ignored the effect of fiscal sustainabititgconomic growth,
in spite of increasing concern about fiscal sustainability wmajht have played a
crucial role in triggering current economic crises since 2009. camgust find some
related empirical literature concerned with the effect ofafisconsolidation on
economic growth which implies the relationship between fiscal isaility and
economic growth indirectly. This literature, however, has failedcome to

consistent results.

The conventional wisdom about the effect of fiscal consolidation on e¢onom
growth is that it has a contractionary effect. Keynesiagseathat deficit reduction
could lead to an economic downturn at least in the short term (Biek,eend Leith,
2012). The large reduction in government expenditure could lead to thefloss
aggregate demand and could make economic growth slow (Makin, 2005). Some
literature suggests the empirical evidence that fiscal calsmin could have a
negative effect on economic growth. IMF (2010) shows that fiseasolidation
could reduce economic growth in the short term by analysing tlee ésnsolidation
episodes of 15 advanced countries for the period 1980-2009. It provides the

122. Badinger (2012) shows that the cyclical progsof fiscal policy could amplify output volatyi
regardless of whether they are procyclical or cennytclical patterns.
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empirical evidence that fiscal consolidation equal to one percentageqgbdsDP
decreases the economic growth rate by 0.5 percentage points withyrears and
suggests that this effect could be mitigated under high perceibedefault risk. It
also suggests that fiscal consolidation could boost the economy in theefamgf
fiscal consolidation is conducted by cutting government consumption arsletis
rather than government investment through the simulations of a dymgmmneral
equilibrium model. Perotti (2011) raises a question about the exparysistal
consolidation hypothesis. The author suggests the case of four episddegeof
fiscal consolidations (Denmark, Finland, Ireland, and Sweden) and dimiethe
expansionary effect of fiscal consolidations should be interpretédcaiition since
the driver of growth was internal demand only in Denmark and that gamstonary
effect is not likely to be applicable to many countries in thegmecircumstances of

low interest rates and wage increase.

However, much literature has suggested the possibility of theveositect of
fiscal consolidations on economic growth if they are carried out mdaction in
current spending and have been large and decisive (Bi, Leeper, ahd 204P;
Fatas, 2010; Alesina, 2010; Alesina and Ardagna, 2009; Ismihan and Ozkan, 2005;
Alesina and Ardagna, 1998; Alesina and Perotti, 1995). Bi, Leeper, and Leith (2012)
argue that the duration of fiscal consolidations, the level of governdeadtt and
monetary policy stance play a role in determining whethealfisonsolidations are
expansionary or not. They especially suggest that fiscal consmtisacould
enhance economic growth if the government could remove the uncertainty adsociate
with the composition and timing of fiscal consolidations. Fatas (206),argues
that large and quick fiscal consolidations, so called “cold showeoagigt, could
have a positive effect on economic growth since large adjustriregzvernment
spending could increase private consumption and investment through the wealth
effect. The author suggests that fiscal consolidations should be dwehe
reduction in spending rather than tax increases in order to raiggdbability of
success in fiscal consolidation and to help boost the economy, by prothding
lessons from previous fiscal consolidations case. Alesina (2010¢sathat fiscal
consolidations could help reduce debt quickly without causing recessins b
generating a positive wealth effect and expectation about |lewesttrates. The

author shows that a great number of large fiscal consolidation epiteatbgo
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sustained economic growth if adjustment is conducted by spendingathgs than

tax increases. Alesina and Ardagna (2010) analyse the fiscallidatisn episodes

in OECD countries for the period 1970-2007 and show that fiscal adjusbyent
spending cuts appeared to avoid economic downturns more effectively ttathe
fiscal adjustment by tax increases. Ismihan and Ozkan (2006¢ &hgt fiscal
contractions could have a positive effect on output performances; ahladyse the
policymaker's decision making with regard to the composition of papéading by
dividing government spending into the current spending and productivity engancin
public investment and show that successful reduction in current sperwlifg) c
result in favourable output performafte Alesina and Ardagna (19980 show
that fiscal adjustment is likely to be successful and expansiointrg size of the
deficit adjustment is large, especially spending cuts rdtkear tax increases, by
inducing expectations about permanent changes in fiscal policy, dompa
expansionary fiscal adjustment episodes with contractionaryl| f@dpstment
episodes in OECD countries for the period 1960-1994. Alesina and P&8&t) (
show that successful consolidation could lead to an improvement in eiconom
growth and employment by comparing the growth rate and unemployaterdf G-

7 countries before and after the fiscal adjustment.

Overall, the empirical evidence of the effect of fiscal consolidation on economi
growth does not suggest a consistent picture. This implies thaaanet be certain
the fact that fiscal sustainability could have a favourablecefin economic growth
even though a successful fiscal consolidation leads to the impeoweon fiscal
sustainability.

123. Ismihan and Ozkan (2005) show that currenidipg at the expense of public investment can be
linked to low output performance, which could imghat governments could raise the long term

economic growth rate maintaining fiscal sustaingbif they allocate their revenues to investment

rather than consumption.
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3. Empirical analysis

3.1. Data description

The sample consists of 21 OECD countries, and we employ annudbddia
period 1970-2008. Nine OECD countries (Czech Republic, Germany, Hungary,
Luxembourg, Mexico, Poland, Slovakia, Switzerland, and Turkey) are exciuded
to the data availability*

With regard to the data for fiscal variables which are utilitweobtain the level
of fiscal procyclicality and sustainability, this chapterptoys the same data set as
chapter 2 and chapter 3 which are taken from OECD Economic Outlook siataba
No0.86: government consumption (CGAAYV), interest payments (GGINTPWermur
transfers (TCTV), current expenditure (YPGV3®, government investment
(IGAAV), total expenditure (YPGTV), the primary balance-GE#fio (s), and the
debt-GDP ratio (9. Summary statistics of fiscal variables are presentéalite 4.2
and 4.3. The fifth and sixth columns of Table 4.2 indicate the shayevefnment
spending relative to total expenditure and GDP respectively. Tite cblumn
shows that government consumption (CGAAV) occupies nearly a half aff tot
expenditure (YPGTV) followed by current transfers (TCTV, 28.5¢@yvernment
investment (IGAAV, 17.3%) and interest payments (GGINTPV, 6.7%).

Table 4.2 Summary statistics of government spending variables

No. of No. of

countries observations Mean (A) A/H A/B
GDPV (B) 21 801 40.503 - 100%
CGAAV (C) 21 801 5.646 49.6% 13.9%
GGINTPV (D) 21 775 0.761 6.7% 1.9%
TCTV (E) 21 774 3.248 28.5% 8.0%
YPGV (F=C+D+E) 21 782 9.431 82.8% 23.3%
IGAAV (G) 21 793 1.970 17.3% 4.9%
YPGTV (H=F+G) 21 769 11.393 100.0% 28.1%

Note : (1) Unit of each variable is 1,000 billioniuof local currency. (2) The sample period i§092008.
Sources: OECD Economic Outlook Database No.86.

124. Five countries (Czech Republic, Hungry, Mexieoland, and Turkey) are excluded following
chapter 1 and 2. Two countries (Luxembourg and/&di@) are also excluded because there is no
available data for initial human capital. Two ctiies (Germany and Switzerland) are additionally
excluded because the time series of the fiscalypfizality and sustainability indicator are belognt

125. Current expenditure is the sum of governmemsemption, interest payments, and current
transfers.
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With regard to the data for the estimation of the effect of bdatbalf
procyclicality and sustainability on economic growth, this chaptepleys the
growth rate in GDP per capita (GDPPCR) as the dependent eanch is taken
from Penn World Tables 6.3. This chapter employs two main contrablesi
which have been commonly employed in the neoclassical literaturghen
determinant of economic growth. Initial income (INIIC) is incldde reflect the
concept of the conditional convergence effect which has been advocatie by
neoclassical growth model following Aghion and Marinescu (2007) and Woo (2009).
This variable is defined as the log of real initial GDP papita at 1970. Initial
human capital (INIHC) is included to control for the positive eftgdiuman capital
on economic growth following Aghion and Marinescu (2007) and Woo (2009). This
variable is defined as years of schooling at the secondary and lagékfor males
aged 25 and over at 1970and is taken from Barro and Lee dataset (2000). The
summary statistics of these variables are explained in BaBle This chapter also
introduces some other control variables, such as output volatibiye topenness,
and government size, following Woo (2009) to check the effect of endogenous

growth factors and the robustness of our results.

Table 4.3 Summary statistics of variables

cohij?\'t(t?ifes obs’e\:l?\;a?ifons mean ggav?gt?cryg Min Max
St 21 755 0.282% 3.345 -14.069 16.135
d; 21 636 59.073% 30.215 4,980 175.274
GDPPCR 21 760 2.471% 2.972 -13.022 11.639
INIIC 21 571 $14,349 3,754 3,030 22,689
INIHC 21 571 2.490 1.117 0.907 5.066

Note : The sample period is 1970-2008.
Sources: OECD Economic Outlook Database No.86, Péonhd Tables 6.3, and Barro and Lee dataset (2000)

This chapter additionally utilizes a sample of 53 IMF member ciesHttfor
the period 1980-2009, which is taken from IMF World Economic Outlook (2011), to
assess the effect of fiscal procyclicality on economic growth. Thetlgmate of real
GDP per capita (GDPPCR) are averaged over the period 1980-2008l imaidime

126. Some initial income (INIIC) and initial humamapital (INIHC) variables are defined as at
different year depending on the data availability.

127. We utilize data from 53 countries out of 18WIcountries for which we have at least 20 years
of data which is consistent with the criterion efexting 21 OECD countries from OECD Economic
Outlook Database.
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(INIIC) is defined as the log of real initial GDP per ca@itdl980, and initial human
capital (INIHC) is defined as years of schooling at the secgratal higher level for
males aged 25 and over at 1980. The Summary statistics of thesaegaare

explained in Table 4.4.

Table 4.4 Summary statistics of variables (IMF dataset)

col\llj(l)'l.tlc”i];s obslt\ellgl.ac”(rons mean cSiZ?/?:t?(;ﬁ Min Max
GDPV 53 1,488 15.210 71.836 0.0004 560.651
YPGTV 53 1,359 4.803 23.885 0.0001 198.327
GDPPCR 53 53 5.025% 2.468 1.365 15.945
INIIC 53 53 $5,916 6,438 197 35,770
INIHC 40 40 2.228 1.415 0.081 5.644

Note : (1) Unit of GDPV and YPGTYV are 1,000 billianit of local currency (2) The sample period i8Q92009.
Sources: IMF World Economic Outlook Database (2Gi1) Barro and Lee dataset (2000).

3.2. Empirical methodology

To explore the effect of fiscal procyclicality on economic gigwhis chapter
conducts both cross country analysis of the form (4.3) using timeianvar
procyclicality indicators following Woo (2009), and panel analysighefform (4.4)
using time-varying procyclicality indicators which are obtaingdrddling window
estimation following Aghion and Marinescu (2007), Alberola and Montero (2007),
and Alberola, Mhguez, Hernandez de Cos, and Marqueés (2003). A positive value

of B implies the positive effect of a procyclical fiscal policy on economic growth.

The same methods are applied to examine the effect of sigstdinability on
economic growth. This chapter conducts both cross country analysis furiime
(4.5) and panel analysis of the form (4.6) using time-varying sadtifity indicators
which are obtained by recursive estimalf8n A positive value ofy implies the

positive effect of a sustainable fiscal policy on economic growth.

128. This chapter employs recursive estimation ita fout time-varying estimator of fiscal
sustainability since recursive estimation is mangable than rolling window estimation when one
estimates the trend of long term fiscal sustaiitgtbil This is because fiscal sustainability is ago
term characteristics, not short term concept aseatdpy Wyplosz (2012).
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Yi=0(+ﬁPi+AZl-+ui (43)

Yit=0(+ﬁPl-t+AZit+ul-t (44)
Yi=a+]/Si+/1Zl-+ul- (45)

where Y;is the growth rate of real GDP per capita.isithe procyclicality indicator

which is obtained by regressing various categories of governmendisg growth

on the GDP growth, as can be seen from equation (2.6) in chaptef & tHe
sustainability indicator which is obtained by regressing the pyirlbadget balance-

GDP ratio on the debt-GDP ratio, as can be seen from the equation (3.6) in chaptetr 3.
Zi: is a set of control variables. Two main control variables (initial incomenarad

human capital) are included following the suggestion of Woo (268%nd some

other control variables, such as output volatility, trade openness, and gexéernm

size, are included to check the robustness of results.

To explore the effect of fiscal sustainability on fiscal prdicgdity, this chapter
utilizes the panel data model that we employed in chapter 2 éssatize level of
fiscal procyclicality. We include the interaction term for tinelicator of fiscal
sustainability and GDP growth directly into the regression equation (2.7) in cBapte
which estimates the fiscal procyclicality, following the arguminof the existing
literature (Gavin and Perotti, 1997; Alberola and Montero, 2007; MackieR@8;
Lledd, Yackovlev, and Gadenne, 2009).

Alog Gy =a; + X3 BjAlogGDP;¢_; +ySi X AlogGDPy + & (4.7)

in which Alog G; is a first difference of the log real government spendixigg
GDFP; is a first difference of log real GDP, andiS the fiscal sustainability indicator
which is obtained by recursive estimation. A positpgeimplies a procyclical
behaviour of government spending, and a positiualicates that sustainable fiscal

finances play a role in enhancing fiscal procyclicality.

129. Woo (2009) argues that this analysis on tfecebf procyclicality on economic growth should
focus on a core set of explanatory variables siheexisting literature on the economic growth gsin
many control variables often experiences the sgasfstimates to other conditional variables.

138



3.3. Estimation results

This chapter explores the effect of both fiscal procyclicalitg sustainability
on economic growth utilizing both cross country data and pooled datstly,Five
conduct estimations including the fiscal procyclicality indicat@msd fiscal
sustainability indicators simultaneously as independent variablesarade seen
from subsection 3.3.3. Then, we conduct estimations including the fiscal
procyclicality indicators and fiscal sustainability indicataeparately as independent
variables in subsection 3.3.1 and 3.3.2. The results show a large degraganity
between both estimations including the fiscal procyclicality andasability
indicators simultaneously and separately. We at first explenresults of the
analysis including the fiscal procyclicality and sustainabititlicators separately for

better understanding of our argument.

3.3.1.The effect of fiscal procyclicality on economic growth

(1) Basdlineresults

If we include the fiscal procyclicality indicators and fiscalistainability
indicators simultaneously as independent variables in the estimatioopgefficients
of fiscal sustainability indicators are insignificant as barseen from Table 4.16 in
subsection 3.3.3. This section, therefore, conducts analysis excludirgcile
sustainability indicators to explore the effect of fiscal gaticality on economic
growth utilizing both cross country data and pooled data. A ikehatreweighted
least squares (RWLS) procedure is used to reduce the effecttligrs following
Woo (2009)°. Firstly, we conduct cross country analysis using time invaria
procyclicality indicators following Woo (2009). Time invariant prolagality
indicators are obtained by regressing various categories @rrgoent spending
growth on GDP growth across countries, which can be seen from Zdtleof
Chapter 2.

130. We do not employ GMM method in this chaptdrhis is because we cannot control initial
income and initial human capital variables whenestmate by GMM due to the collinearity.
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Graph 4.1 shows a scatter plot between the procyclicality dl fisalicy and
economic growth which is the average growth rate in incomecagita for the
period 1970-2008". The graphs do not show a clear picture across spending
categories. Government consumption (first panel) and current expen@oturi
panel) appear to have a negative correlation with the average gedertim income
per capita, while current transfers (third panel) seems to &gasitive correlation

with the average growth rate in income per capita.

Graph 4.1 The procyclicality of fiscal policy and average growth rate

Fitted values ® GDPPCR Fitted values ® GDPPCR

Fitted values ® GDPPCR

Fitted values ® GDPPCR Fitted values ¢ GDPPCR

Fitted values _® GDPPCR

Note: GDPPCR is the average growth rate in incomegapita, betal-6 are the procyclicality indicatof
government consumption (1), interest payments d@);ent transfers (3), current expenditure (4),agoment
investment (5), and total expenditure (6) respebfiv A positive value of beta implies the procgali behaviour
of government spending.

However, these relaionships become clear if one controls initiabimeat and
inital human capital as can be seen from Table 4.5. The prociylicl
government spending has a negative effect on economic growth except for
government investment in column (5), even though the coefficients are only
significant in explaining the effect of procyclicality of gomerent consumption and

total expenditur€?. A unit increase in the procyclicality of government speriding

131. Some countries are averaged over shorterdpdtie to the data availability.

132. Korea is excluded from the estimation in calui®) — (5) of cross country data analysis since it
has large residual and leverage. The case of Kexplains a great deal of portions of estimates in
regression (1) and (6). If we exclude the sampléarea from regression (1) and (6), the values of
R?drop to 0.602 in regression (1) and 0.471 in resjoes(6) even though the results are generally
consistent with baseline estimation in Table 4.5.
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could reduce income per capita by 0.429 percentage points in government

consumption and 0.486 percentage points in total expenditure.

Table 4.5 The effect of fiscal procyclicality on econograwth in OECD countries

Dependent Variable : the growth rate of real GDP per capita

(1) (2) Interest  (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
<cross county data>
P -0.429** -0.030 -0.124 -0.272 0.046 -0.486***
(-2.66) (-0.54) (-0.72) (-1.13) (0.43) (-5.84)
INIIC -2.278*** -0.871** -0.872* -0.976** -0.832* -2.433%**
(-17.57) (-2.14) (-2.06) (-2.45) (-1.95) (-25.73)
INIHC 0.138%** 0.045 0.020 0.037 0.043 0.174%**
(2.97) (0.58) (0.27) (0.53) (0.53) (5.34)
F 112.94%** 1.96 1.93 2.85%* 1.68 226.65%**
R 0.952 0.269 0.266 0.348 0.240 0.976
No. of outliers - 1 1 1 1 -
No. of Obs. 21 20 20 20 20 21
<pooled data>
P -0.292** -0.033 -0.191* -0.470*** 0.029 -0.067
(-2.01) (-0.82) (-1.66) (-2.87) (1.01) (-0.65)
INIIC -2.483*** -2.568*** -2.365*** -2.471%** -2.608*** -2.578***
(-9.23) (-9.14) (-8.19) (-9.34) (-9.19) (-9.08)
INIHC 0.122 0.161* 0.123 0.147 0.161%* 0.143
(1.30) (1.70) (1.32) (1.61) (1.69) (1.52)
F 30.83%** 29.33%** 23.59%** 32.17%** 29.29%** 28.74%**
R? 0.140 0.138 0.114 0.149 0.135 0.137
No. of Obs. 571 554 552 557 568 548

Note: (1) As the procyclicality indicator, INIIC is initiahicome, and INIHC is initial human capital.

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, Réonid Tables 6.3, and Barro and Lee dataset (2000)

Initial income (ININC) and initial human capital (INIHC) vables show
expected signs, which is in line with the theory and the exiditexgture. Initial
income (ININC) is significantly negatively associated wpr capita GDP growth,
which supports the general notion of conditional convergence which leas be
advocated by the neoclassical growth model (Barro, 1996). That ipetreapita
GDP growth rate will be high when initial GDP per capitéos, if other conditions
are constant. Table 4.5 shows that the growth rate in GDP pex (@RIPPCR) is

estimated to fall by 0.8~2.4 percentage points across spendingrezgefigo every

133. A one unit of increase in the procyclicalifygovernment spending indicates that the coefficien
of GDP growth in equation (2.6) of chapter 2 inse=saby one unit. In other words, it means that
government spending growth, which increased by same amount of GDP growth (e.g., one
percentage point), increases by two times of thewnof GDP growth (e.g., two percentage points)
for every one unit increase in GDP growth (e.ge parcentage point).
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one percent increase in initial income (INIIC). This coeffitie very similar to that
of Barro (1996) which explores the determinants of economic growth whateof
Woo (2009) shows huge difference with both our analysis and Barro (198éhas

be seen from Table 4.6

Initial human capital (INIHC) is significantly positivelyssociated with GDP
per capita growth in explaining the effect of procyclicality gbvernment
consumption in column (1) and total expenditure in column (6), which imiblags
the countries with higher initial human capital tend to achieghédri economic
growth. Table 4.5 shows that the growth rate in GDP per capiPPCR) is
estimated to increase by 0.138 percentage points in column (1) and O.d&itage
points in column (6) for every additional year of schooling at #eworsdary and

higher level for males aged 25 and over (INIHC).

If one compares our baseline results with that of Woo (2009), onenzhthé
fact that our baseline results suggests a smaller negative effisciabprocyclicality
on economic growth compared to Woo (200%he coefficient of the procyclicality
of government consumption is smaller than that of Woo (2009). Our aassy
analysis might not be as informative as Woo (2009) who analyse®uffries
worldwide. This could be because OECD countries generally showdemaous
characteristics in economic growth (Romero-Avila and Strauch,)2@68 because

our sample size is smaller than that of Woo (2009).

Table 4.6 The comparison of the size of coefficients

Our analysis Woo (2009) Barro (1996)
P -0.429** -0.7***
INIIC -2.278*** -0.1 -2.25%%* ~ ) Q¥
INIHC 0.138*** 0.4%* 0.98***~ 1 18%**
No. of Observations 21 79 87

Note: The coefficients of Woo (2009) is correctetlecting the difference of measurement unit.

First, the distribution of economic growth in OECD countries idively even

rather than that of those countries which Woo (2009) utilizes innailysis, as can
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be seen from Table 4%. Second, our cross country analysis utilizes only 21

samples, so there is a possibilty of suffering from small sample bias.

Table 4.7 Summary statistics of the growth rate of income per capita

No. O.f Mean Star}dz?\rd Min Max
observations deviation
Woo (2009) 96 1.7 1.6 -3.0 6.3
Our analysis 21 2.465 0.923 1.536 5.857

Note: The number of observations which Woo (20aBiges in the analysis of the effect of procyclibaon
economic growth is 79 out of 96 total observations.

Therefore, this chapter conducts the same analysis using pooledf diate-
varying procyclicality indicators which are obtained by rgliwindow estimation
following Aghion and Marinescu (2007) to overcome the problem of using cros
country data, which can be seen from Graph 2.3 and 2.4 of chapter 2.

Table 4.5 shows that the signs of coefficients are the samestdtigtical
signifcance levels are different with those of cross countiy alaalysis. Therefore,
the coefficients of procyclicality indicators are significan explaining the effect of
procyclicality of government consumption, current transfers, aneruexpenditure.
A negative effect of procyclical current transfers on economivilr could be
interpreted that stronger automatic stabilizers could enhance ecogoith. A
unit increase in procyclicality of government spending could reduce gnquen
capita by 0.29 percentage points in government consumption, 0.19 percentage points

in current transfers, and 0.47 percentage points in current expenditure.

To conclude, procyclical current expenditure, especially government
consumption and current transfers, could have a negative effect on ecgnowtic,
while procyclical interest payments and government investment daayany role
in economic growth. These results are generally consistent ththexisting
literature (Aghion and Marinescu, 2007; Aghion, Hemous, and Kharroubi, 2009;
Woo, 2009). One could think of several channels that procyclical fismady
hinders economic growth. First, procyclical fiscal policy could aynputput

volatility, so it in turn leads to lower economic growth (Badindg12). Second,

134. If we exclude Korea from our sample, the dhgtion of economic growth becomes more similar
among sample countries. The mean of sample irb2s28ndard deviation is 0.511, min is 1.536, and
max is 3.986.
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procyclical fiscal policy could be considered to be a sign of poocyab it could

have an unfavourable effect on economic growth. For example, fiseajymakers

often decide expansionary fiscal policy after the economy starecover (Burger

and Jimmy, 2006) due to the lack of forecasting ability. This ptdinds to become
procyclical and could amplify the volatility of business cycke,itsin turn leads to

lower economic growth. Third, procyclical government spending in recessions could
foster both firms and workers, who are faced by credit constréanisake growth-
enhancing investments such as R&D and human capital (Aghion and Marines
2007; Aghion, Hemous, and Kharroubi, 2009). Lastly, unproductive government
spending in booms, such as government consumption and current transfers, could

cause crowding out of private economic activity as argued by neocladsicblie.

(2) Thedifferent effect depending on country groups

This subsection extends our samples into more comprehensive samples
including both OECD and non-OECD countries to check robustness of baseline
analysis. The sample consists of 53 IMF member countries fopethed 1980—
2009, which is taken from IMF World Economic Outlook (2011). This section
analyses only cross section data of 53 IMF countries becauseacd\dalability>".

Graph 4.2 shows a scatter plot between the procyclicality of total expenditureeand th
average growth rate in GDP per capita. The graph genetahyssa negative
correlation between them, which implies that procyclical fipcdicy could hinder

economic growth.

135. The average number of time-varying fiscal peticality indicators of each country is only 15.5.
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Graph 4.2 The procyclicality of fiscal policy and average growth rate
(IMF countries)
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Note: GDPPCR is the average growth rate in incoerecppita. A positive value of the fiscal procgality
indicator implies the procyclical behaviour of gaveent spending.

This conjecture can be confirmed by the results of Table 4.8. Tandh&a
robust estimates avoiding the effect of outliers, an iterativelyeighted least
squares (RWLS) estimation is employed following Woo (2380) The results
show that the procyclicality of government spending has a signtfic negative
effect on economic growth. A unit increase in procyclicality of gowent
spending could reduce income per capita by 0.748 percentage points on @&verage
column (1). The size of coefficient is larger than that otlas analyses of Table
4.5 and similar with that of Woo (2009). This could be because thisatisim
includes both advanced countries and emerging market countries fglaoo
(2009).

136. Ghana is excluded from the estimation sinbastlarge residual and leverage.
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Table 4.8 The effect of fiscal procyclicality on economic growth (IMF caes)tr

Dependent Variable : the growth rate of real GDP per capita

All countries Advanced countries Emerging market countries

(1) (2) (3) (4) (5) (6)
P -0.748** -0.597* -0.038 -0.064 -0.862* -0.729
(-2.42) (-1.94) (-0.07) (-0.12) (-1.76) (-1.24)
INIC -0.421** -0.250 -2.443*** -2.897*** -0.546 -0.842
(-2.06) (-0.91) (-5.33) (-4.99) (-1.46) (-1.41)
INIHC 0.007 0.206 0.998
(0.03) (1.21) (1.20)
F 3.67** 1.49 15.92%** 11.48*** 2.74%* 1.47
R’ 0.130 0.113 0.652 0.683 0.159 0.228
No. of outliers 1 1 - - 1 1
No. of Obs. 52 39 20 20 32 19

Note: (1) Hs the procyclicality indicator, INIIC is initiahicome, and INIHC is initial human capital.

(2) Regression methods are reweighted least sq(RY®ES) estimation.

(3) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.
Sources: IMF World Economic Outlook Database (20R&hn World Tables 6.3, and Barro and Lee dafaeen).

This section additionally analyses the effect of procycticatin economic
growth across country group to reflect the different charadgterist county groups
depending on the level of development. The results show that théveesfédct of
procyclical fiscal policy on economic growth is prominent in the rgmg market
countries while it is not noticeable in advanced countries. The deeffiof fiscal
procyclicality in the advanced countries is negative, but iiggynificant. However,
the corresponding coefficient in emerging market countrisgrgficantly negative,
and the size of coefficient is much larger than that of advanmawtrees. A unit
increase in the procyclicality of government spending could reduaamanqer
capita by 0.038 percentage points on average in advanced countries and 0.862
percentage points in emerging market countries. These resyitg that the
emerging market countries should be more cautious to operate gt since
their economic growth is likely to be more sensitive to their fiscal stance

One could conjecture several reasons why the ecomomic growth ofiegner
market countries is more sensitive to procyclical fiscal polidyirst, emerging
market countries are more likely suffer from poor policy mglkde to the lack of
forecasting ability. Therefore, fiscal policymakers in egitegg market countries are
more likely to decide their fiscal policy under a veil of igmm®@ about the state of
the economy (Manasse, 2005), so procyclical fiscal policy could amiii
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volatility of the business cycle more than in advanced countBesond, emerging
market countries tend to have more volatile outplisince their economic
infrastructure is more vulnerable to external shock than advanced esy@tadra,
Sanchez, and Sapriza, 2010; Carmignani, 2010), and more volatile output in turn

could lead to lower economic growth (Badinger, 2012).

(3) Theeffect of cyclically adjusted spending

One should consider carefully the properties of each spending Gasegben
one interprets estimation results as is already argued ptecthda. Government
spending can be divided into a discretionary component which is takéschy
authorities, and a cyclical component which is affected by busiggle
fluctuations (Candelon, Muysken, and Vermeulen, 2010; Alberola, Minguez,
Hernandez de Cos, and Marqueés, 2003; Gali and Perotti, 2003). It Imas bee
generally assumed that automatic stabilizers mainly haveffant en current
transfers and taxation, not government consumption and investment (Romikro-Avi
and Strauch, 2008; Alberola, iMuez, Hernandez de Cos, and Marqueés, 2003).
Automatic stabilizers make government spending more countmalyels can be
seen from the results of Table 2.14 in chapter 2 since unemploymeriit bene

payments increase in recessions and decrease in Homs

Table 4.9 presents the effect of fiscal procyclicality oflicaly adjusted
government spending on economic growth. The procyclicality of govetnme
spending has a negative effect on economic growth across adlisgpecategories,
even though the coefficients are only significant in explaining effect of
procyclicality of total expenditure in cross county data anabysisin explaining the
effect of procyclicality of current expenditure in pooled datalysma A unit
increase in the fiscal procyclicality indicator in cross coutidya analysis could

reduce income per capita by 0.345 percentage points in total expenaiidrby

137. Output volatility, measured as the standadadion of per capita GDP growth for the period
1984-2006, is 3.1 in industrial economies, 5.20w income economies, and 5.5 in middle income
economies (Carmignani, 2010).

138. The only item of government spending whictreéated as cyclically sensitive is unemployment-
related current transfers (Girouard and André, 2QEO, 2008).
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0.408 percentage points in cyclically adjusted total expenditure. Angniase in
the fiscal procyclicality indicator in pooled data analysis coelduce income per
capita by 0.394 percentage points in current expenditure and by 0.351 qgecent
points in cyclically adjusted current expenditure. These redults that the effect

of procyclical government spending on economic growth is not differgarakess

of whether the cyclical component is included or not. The coeffgiehtthe
procyclicality indicator have same signs and similar siZdss could be because the
cyclical component does not affect the level of the negativextetif procyclical
spending on economic growth, but it only mitigates the level of fia@adyclicality

per se

Table 4.9 The effect of fiscal procyclicality on economic growth
(cyclically adjusted spending)

Dependent Variable : the growth rate of real GDP per capita

Current Transfers Current Expenditure Total Expenditure
. Cyclicall L Cyclicall L. Cyclicall
Original a\(/ijustec\i/ Original a::lljustegl Original a::lljustegl

<cross county data>
P -0.124 -0.064 -0.272 -0.293 -0.345** -0.408***

(-0.72) (-0.38) (-1.13) (-1.25) (-2.37) (-3.21)
INIC -0.872* -0.842%* -0.976** -1.009** -1.237%** -1.285%**

(-2.06) (-1.93) (-2.45) (-2.53) (-3.17) (-3.73)
INIHC 0.020 0.027 0.037 0.048 0.068 0.089

(0.27) (0.35) (0.53) (0.68) (1.01) (1.50)
F 1.93 1.63 2.85* 2.97* 4.75%*x 6.75%**
R? 0.266 0.234 0.348 0.357 0.471 0.559
No. of Obs. 20 20 20 20 20 20
<pooled data>
P -0.184 -0.162 -0.394%** -0.351%** -0.036 -0.040

(-1.63) (-1.38) (-2.45) (-2.12) (-0.36) (-0.36)
INIIC -1.544%** -2.246%** -1.662** -2.299*** -1.429** -2.253***

(-2.33) (-3.33) (-2.53) (-3.45) (-2.12) (-3.32)
INIHC 0.052 0.045 0.076 0.068 0.039 0.052

(0.48) (0.41) (0.70) (0.63) (0.35) (0.48)
F 2.91** 5.48%** 4.17*** 6.42%** 2.10% 5.10%**
R? 0.016 0.032 0.023 0.038 0.012 0.030
No. of Obs. 529 498 529 498 523 498

Note: (1) One country (Korea) for which no cycligaddjusted data are available is excluded fronstaple.

(2) Pis the procyclicality indicator, INIIC is initiahicome, and INIHC is initial human capital.

(3) Regression methods are reweighted least sq(RWES) estimation.

(4) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, ®éontd Tables 6.3, and Barro and Lee dataset (2000)
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(4) Thetime horizon of effect

This section also explores the persistency of the effect of fiscal ficatiyg on
economic growth. We modify the regression equation by replacingdhealues of
fiscal procyclicality indicator as is implemented in Aghion andrikiescu (2007).
Table 4.10 shows that an increase in procyclicality of cumepénditure, especially
government consumption and current transfers, have a negative effesdnome
growth during two or four years, which is consistent with Aghion Bladinescu
(2007) who show that the effect of an increase in fiscal coumieralty lasts two
or three years. A unit increase in the current procychcaddicator of government
consumption could reduce income per capita by 0.292 percentage poineragea
and a unit increase in the past procyclicality indicators of gowent consumption
at t-1, t-2, and t-3 could reduce current income per capita by 0.265, 0.289, and 0.250
percentage points respectively. However, an increase in picadifgl of
government investment has a positive effect on economic growth forettietwo
years, even though it has no effect during the current year. Angniase in the
procyclicality indicators of government investment at last yeat the year before
last year could raise current income per capita by 0.061 and 0.079 pgecpotints
respectively. This could be because the accumulated capital byngmrer

investment could have a positive effect on the future economic growth for years.

Table 4.10 The time horizon of the effect of fiscal précgtity on economic growth

Dependent Variable : the growth rate of real GDP per capita

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
Py -0.292** -0.033 -0.191* -0.470*** 0.029 -0.067
(-2.01) (-0.82) (-1.66) (-2.87) (1.01) (-0.65)
Pit1 -0. 265* 0.085** -0.228* -0.326* 0.061* -0.019
(-1.80) (2.12) (-1.95) (-1.93) (1.82) (-0.17)
Pito -0.289** 0.141%** -0.183 -0.217 0.079* 0.022
(-1.97) (3.55) (-1.56) (-1.27) (1.93) (0.20)
Pic3 -0.250* 0.159%** -0.108 -0.143 0.077 0.043
(-1.69) (4.01) (-0.92) (-0.82) (1.58) (0.38)
Pits -0.168 0.136%** -0.106 -0.099 0.059 0.060
(-1.10) (3.38) (-0.88) (-0.55) (1.15) (0.49)
Pics -0.152 0.048 -0.229* -0.296 0.0545 0.016
(-0.99) (1.18) (-1.81) (-1.60) (0.81) (0.12)

Note: (1) R is the procyclicality indicator. All regressionscinde INIIC (initial income) and INIHC (initial
human capital) as control variables. (2) Regressiethods are reweighted least squares (RWLS) a&tstim

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, Réonid Tables 6.3, and Barro and Lee dataset (2000)
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(5) Summary of results

To conclude, procyclical government spending could have a unfavourable effect
on economic growth. These results are generally consistent kathexisting
literature (Aghion and Marinescu, 2007; Aghion, Hemous, and Kharroubi, 2009;
Woo, 2009).

Our analysis develops these argument further and dealsheigffect of fiscal
procyclicality across the spending categories while theiegisiterature only deals
with the effect of fiscal procyclicality in terms of gomerent consumption (Woo,
2009), total spending (Aghion, Hemous, and Kharroubi, 2009) or budget balance
(Aghion and Marinescu, 2007; Aghion, Hemous, and Kharroubi, 2009). More
specifically, our findings show that procyclical current expemdi especially
government consumption and current transfers, could have a negdéue cef
economic growth while procyclical interest payments and governmerstingst do
not play any role in economic growth. One thing we should note iptbeyclical
government investment does not hinder economic growth. Furthermore, gewéernm
investment is generally considered to be productive, namely growth émjfahcso
an increase in government investment even during booms could help therong t
economic growth since the accumulation of capital stock by governmeargtment

could have favourable effect on the future economic performances.

Also, our analysis deals with the effect of fiscal procydligacross different
country groups. The results show that the negative effect of fisoayclicality is

more prominent in emerging market countries than in advanced countries.

139. See, for example, Romero-Avila and Strauct)82asmihan and Ozkan, 2005; Bleaney,
Gemmell, and Kneller, 2001; Kneller, Bleaney, arehell, 1999.
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3.3.2.The effect of fiscal sustainability on economic growth

(1) Basdlineresults

To explore the effect of fiscal sustainability on economic growis, section
conducts estimation utilizing both cross country data and pooled dratst, we
conduct cross country analysis using time invariant fiscal subthipandicators.
Time invariant fiscal sustainability indicators are obtaineddgyessing the primary
budget balance-GDP ratio on the lag value of the debt-GDP aatass countries,
which can be seen from Table 3.2 of chapter 3. Second, we condusdntige
analysis using pooled data of time-varying sustainability indicatadngh are
obtained by recursive estimation, which can be seen from Graph Ghamter 3, to

overcome the problem of using cross country data.

Graph 4.3 shows a scatter plot between the sustainability of fistey and
economic growth which is the average growth rate in incomecagita for the
period 1970-2008. We can see that the figure does not show a meaningful
relationship between the level of fiscal sustainability and economic growth.

Graph 4.3 The sustainability of fiscal policy and average growth rate

38l : BEL
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Fiscal sustainability indicator

Note: GDPPCR is the average growth rate in incoerecapita. A positive value of the fiscal sustaitiey
indicator implies a sustainable fiscal policy.
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Table 4.11 confirms this finding and presents the results for thet eff fiscal
sustainability on economic growth using both the cross country datdamboled
data. Regression (1) utilizes a sample of 16 OECD countriesrtoide a sample of
pooled data in regression (2) and (3). One can see from thes tbsulit is difficult
to establish a significant role for fiscal sustainability ooremic growth. The
coefficient of the fiscal sustainability indicator in cross courdata analysis in
column (1) is small and insignificafif. Income per capita is estimated to be
increased by about 0.38 percentage points for every one unit incrediseal
sustainability*>. We conduct the same analysis utilizing pooled data to check the
robustness of the results, considering the fact that the resutbsd county data
analysis in column (1) might suffer from small sample bias. rékalts in column
(2) show a large degree of similarity with the results ofcaintry data analysis.
The size of coefficient of the fiscal sustainability indicasosimilar to that of cross
country data analysis, which indicates that fiscal sustainaloiigs not have any
effect on economic growth. We additionally conduct the same asalyiizing
time varying fiscal sustainability indicators which are obtdibg rolling window
estimation, which can be seen from Graph 3.4 of chapter 3, to check thnesbus
of result of pooled data analysis in column (2). The results wmool(3) show a
large degree of similarity with those of column (2). The coeffit of the fiscal
sustainability indicator is still insignificant, which indicatbsit we cannot find any

evidence for an effect of fiscal sustainability on economic growth.

In addition, the relationship between fiscal sustainability and econgroveth
does not show a consistent picture when one explores the effeascaf f
sustainability of economic growth country by country. The coefftsief the fiscal
sustainability indicator are generally insignificant, and the sign of caaffgare not
consistent across countrtés To sum up, the results show that fiscal sustainability
does not play any role in economic growth. Our result could be consistentosish Ir

140. Korea and Norway are excluded from the estimaince they have large residual and leverage.
141. A one unit of increase in the fiscal sustailitgbindicates a one unit of increase in the caméit

of the lag value of the debt-GDP ratio in equai{8r6) of chapter 3. In other words, it means that
governments respond to a one unit increase in #e-@DP ratio (e.g., one percentage point) by
raising the primary budget surplus-GDP ratio, whioh government increase by the same amount of
change in the debt-GDP ratio (e.g., one percentag#), by two times of the amount of change in
the debt-GDP ratio (e.g., two percentage points).

142. The coefficient of fiscal sustainability indtors is significant only three countries. 1t is
significantly positive in Japan while it is sigmifintly negative in Italy and Netherlands.
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and Bivens (2010) who argue that the stock of government debt doesndet hi
current economic growth. Our results could also be rationalizekebfact that the
short-term violation of fiscal sustainability might not hinder longateeconomic
growth. Successful fiscal stimulus packages in recessiond tmast economy
although they are generally accompanied by an increase in debfhegnahtturn
induce the deterioration of fiscal sustainability as argued ireMising literature
(Taylor, Proafio, de Carvalho, and Barbosa, 2#t2Padoan, 2009; Freedman,
Kumhof, Laxton, Muir, and Mursula, 2009; Bi, 2010; Bi and Leeper, 2010).

Table 4.11 The effect of fiscal sustainability on economic growth

Dependent Variable : the growth rate of real GDP per capita

cross country data pooled data
(1) (2) (3)
S 0.381 0.307 -0.662
(0.11) (0.31) (-0.86)
INIIC -2.049*** -2.478%** -2.453***
(-3.17) (-9.11) (-9.03)
INIHC 0.100 0.043 0.053
(1.45) (0.41) (0.52)
F 3.80** 29.28%** 29.64%**
R® 0.532 0.187 0.189
No. of outliers 2 - -
No. of Obs. 14 387 387

Note: (1) Ss the sustainability indicator, INIIC is initiahéome, and INIHC is initial human capital.

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *ffdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, Réonid Tables 6.3, and Barro and Lee dataset (2000)

(2) Thechanne of the effect of fiscal sustainability on economic growth

Our empirical evidence in subsection 3.3.1 suggests that countercfisteh
policy could enhance economic growth. This result could imply thae tisea
possibility that sustainable fiscal finances could have a favauralfect on
economic growth, if fiscal sustainability could change the behavadufiscal

authorities in a way that is more countercyclical.

This subsection examines the existence of this possible channedifio our
results that fiscal sustainability does not have an effe@conomic growth. This

143. Taylor, Proafio, de Carvalho, and Barbosa (R81@w that an increase in the government deficit
could stimulate faster economic growth.
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subsection explores the relationship between the cyclical prapeftigscal policy
and fiscal sustainability. Little has been dealt with tationship between them
directly. Some literature considers fiscal sustainabilitgrees of the determinants of
fiscal procyclicality and suggests that the concern about f&csthinability could
bring about procyclical fiscal policy by inducing credit constsifGavin and
Perotti, 1997; Alberola and Montero, 2007; Mackiewicz, 2008; Lled6, Yackovlev,
and Gadenne, 2009; Cuadra, Sanchez, and Sapriza,'2D1@}avin and Perotti
(1997) suggest credit constraints which arise from the fear of tansaisle budget
deficits as the main reason for fiscal procyclicality and show thathaitiigal deficit
could lead to more procyclical pattern of budget balance than aita¥ deficit by
analysing 13 Latin American countries. Alberola and Montero (200@)saiggest
that the financial market's perception of debt sustainabilitjiclv comes from
financial vulnerability, could make fiscal policy more procydlibg showing the
positive relationship between current threshold budget balance, whideded to
maintain current debt level, and the cyclically adjusted primagéiu balance
analysing the example of nine Latin American countries. Madkz (2008) points
out that high debt could cause credit constraints, and it in turn leadducing the
room for countercyclical policy. Lledd, Yackovlev, and Gadenne (2009) shaw tha
high external debt could negatively affect the government’s abilitgspond to the
business cycle because it signals tighter financial conditiotibtountry. Cuadra,
Sanchez, and Sapriza (2010) argue that the possibility of governmerdefabit
could lead to procyclical fiscal policy by inducing a high risknpiten. The results
of this literature could imply that sustainable fiscal firesccould provide
governments with the ability to respond to recession by increapegding or
decreasing tax rates, in other words, sustainable fiscal ésaae likely to be
accompanied by countercyclical fiscal policy. However, theseestudainly focus
on the effect of debt or budget balance on fiscal cyclicalitythis subsection, we

attempt to explore the effect of fiscal sustainability on fiscal procaldly directly.

144. The issue on the effect of the cyclical prépsrof fiscal policy on fiscal sustainability halveen
ignored in the existing literature. This couldlecause any theoretical foundations cannot be found
about this relationship. Procyclical fiscal polioyuld reduce the deficit and debt in recessiorenihi
could increase the deficit and debt in booms. @tffect of cyclical properties of fiscal policy ohet
fiscal sustainability, therefore, could be concldide be neutral. Empirical analysis also shows tha
the effect of fiscal procyclicality on fiscal sustability is not certain as can be seen from Appedd
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First, this subsection explores the effect of fiscal sustaihalmh fiscal
procyclicality reflecting the argument of existing litera&uyy estimating equation
(4.7). Table 4.12 shows that fiscal sustainability does not have aninrtile level
of fiscal procyclicality®. The coefficient of the interaction term for the fiscal
sustainability indicator and GDP growth is negative in explaininggttosvth in
government consumption, current transfers, current expenditure, and iemestm
while it is positive in explaining the growth in interest paymsemind total
expenditure. However, all coefficients are insignificant at the conventioeds le

Table 4.12 The effect of fiscal sustainability on fiscal procyclicality

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total

Consumption Payments Transfers Expenditure Investment  Expenditure

S« GDP, -0.158 0.299 -0.216 -0.028 -0.904 0.025
(-0.48) (0.18) (-0.37) (-0.07) (-1.17) (0.05)

GDP; 0.001 -0.522 -0.344** -0.176 0.494%*** -0.323**
(0.01) (-1.55) (-2.62) (-1.48) (4.25) (-2.59)

GDP,, 0.201%** 0.122 -0.404*** -0.008 0.698%*** 0.314%**
(4.64) (0.32) (-4.35) (-0.12) (3.77) (3.21)

GDP,., 0.294%*** -1.508** 0.254%** 0.143%** 0.449%** 0.027
(5.07) (-2.28) (2.48) (2.36) (2.41) (0.38)

F 9.72%** 11.18*** 9.05*** 1.97 30.11%** 5.47***
R 0.254 0.019 0.009 0.016 0.109 0.049
No. of Obs. 406 406 406 406 406 406
No. of Groups 16 16 16 16 16 16

Note: (1) Ss the sustainability indicator, and GDP is firfffetence of the log real gross domestic product.
(2) Regression methods are Fixed effects model mithist standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.
Sources: OECD Economic Outlook Database No.86.

To avoid the possible endogeneity issue that government spendiag aHect
on economic growth, this section conducts two stage least sqRSLeS) (estimation
utilizing instrumental variable. The GDP growth of the USA (&dher OECD
countries) and the average GDP growth of OECD countries (for df@A)tilized as
the instrument of GDP growth following the existing literatuCarfdelon, Muysken
and Vermeulen, 2010; Gali and Perotti, 2003) as stated in chapfEheresults
confirm our baseline estimation of Table 4.12. Appendix 4. Table A4.2 slhaivs t

there is a large degree of similarity between baselitima&son and IV estimations,

145. The results of coefficients of other indepmmdvariables generally confirm the result of Table
2.13 of chapter 2.
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which confirms that our baseline estimation properly address the emelbgissue

although it employs OLS estimation.

Second, this subsection explores the effect of fiscal sustatgabili fiscal
procyclicality in a more explicit way. We regress thedlsprocyclicality indicator
on the fiscal sustainability indicator and the lag value of thalfipoocyclicality
indicator. We include the lag value of the dependent variable extéfle inertial
properties of fiscal policy following the result of chapter 2 thattrend of cyclical
properties of fiscal policy is stable over time. Table 4.13 shdws fiscal
sustainability is negatively associated with fiscal pracwdity, but all coefficients
of the fiscal sustainability indicator are insignificant. To sum upafisustainability
does not appear to have a statistically significant effedhercyclicality of fiscal

policies.

Table 4.13 The effect of fiscal sustainability on fiscal procyclicéiRtgvisited)

Dependent Variable : fiscal procyclicality indicator

(1) (2) Interest (3) Current (4) Current (5) (6) Total

Consumption Payments Transfers Expenditure Investment  Expenditure

S, -0.454 -0.709 -0.480 -0.310 -0.838 -0.354
(-1.69) (-0.53) (-1.30) (-1.33) (-1.47) (-1.60)

Pia 0.728%** 0.854%** 0.727%** 0.815%** 0.751%** 0.864***
(23.71) (38.37) (12.66) (19.64) (22.10) (17.55)

F 396.91***  1248.09*** 84.77*** 257.06*** 261.09*** 161.01%**
R’ 0.698 0.754 0.703 0.751 0.621 0.742
No. of Obs. 386 386 384 386 386 386
No. of Groups 16 16 16 16 16 16

Note: (1) Ss the fiscal sustainablity indicator and P isfiseal procyclicality indicator.

(2) Regression methods are Fixed effect (FE) estmavith robust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level retpely.
Sources: OECD Economic Outlook Database No.8&Pamh World Tables 6.3.

To conclude, fiscal sustainability does not appear to have a difect en
economic growth. Unsustainable fiscal finances do not hinder economithgro
tranquil times, even though the deterioration of fiscal finances d¢eattto sudden
economic crisis by endangering the default of government debt agued by
Rankin and Roffia (2003f°. This finding could be rationalized by the fact that one

146. Rankin and Roffia (2003) argue that finitexmaum sustainable level of debt does exist before
capital stock reaches its limit even though thergoassibility of sudden ceases by employing an
overlapping generation model. That is, further lfmareases in debt could result in unstable e@pit

decummulation. They, therefore, suggest that tbeegiment whose debt has been gradually
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cannot confirm the possible channel that an unsustainable fisoa} polild have a
harmful effect on ecominimic growth by inducing procyclical goveentrspending,

as can be seen from the empirical evidence of this subsectione rHsedts are not
consistent with the argument set out in the existing literagoréthe determinant of
fiscal procyclicality (Gavin and Perotti, 1997; Alberola and Monte2607;
Mackiewicz, 2008; Lledo, Yackovlev, and Gadenne, 2009). However, the arjume
of existing literature could not be supported by our empirical ecel®f chapter 2
and 3. Table 2.18 of chapter 2 shows that_theeghiment debt ratio has a negative
effect on fiscal procyclicality, and Table 3.5 of chapter 3 shinasinitial debt and
average debt are positively related to the level of fiscal sustainabiitytaough the
level of significance is low. This could be because high debt codigceethe
incentive of an increase in spending by arousing the concern abeat fis
sustainability in practice as argued by Guichard, Kennedy, Wuanel, André
(2007) so it could reduce the level of procyclicality and strengthiscal
sustainability. Also, our results could be rationalized by growtlameing effect of
government spending across spending categories (see, for examphkroRwia

and Strauch, 2008; Ismihan and Ozkan, 2005; Bleaney, Gemmell, and Kneller, 2001;
Kneller, Bleaney, and Gemmell, 1999). An increase in productive spesdtigas
government investment, could help enhancing economic growth while an eareas
unproductive spending could hinder economic growth. Therefore, the effect of
government spending on economic growth is unclear in terms of totalisgesven
though both spending could reduce of the level of fiscal sustainadtiligast in the
short-term. To sum up, it may be difficult empirically to bB&h a significant role

for fiscal sustainability on economic growth.

3.3.3. Additional robustness checks

To check the robustness of the baseline analysis, this subsection cenfilvets
additional analyses. First, we add some control variables wiffiebt @conomic
growth following Woo (2009) who adds three variables into the regressjuation
respectively to check whether the baseline result is sensitivechusion of these

increased should monitor its debt level carefuliyatoid sudden deterioration of debt sustainability
Michel, von Thadden, and Vidal (2010) also arguat tthere exists a sustainable target level of
steady-state debt by employing overlapping germratiodel.
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three variables. Output volatility (GDPVOL) is included to contoolthe negative
effect of output volatility on economic growth, which is measuredhieystandard
deviation of the GDP growth for the period 1970-2008. Trade openness (QFEN)
included to control the positive relationship between trade openness@muirec
growth, which is defined as the sum of exports and imports ové Wiich is taken
from Penn World Tables 6.3. Government size (GOVSIZE) is includedrtol
for the negative effect of government size on economic growth, whicteasured
by the ratio of government expenditure relative to GDP. One @arirem Table
4.14 that the results show a large degree of similarity wittbéseline estimation,
both in cross country data analysis and pooled data analysis, even thesglthree
variables are insignificant in most cross country data analyde differences are
below: the coefficients of the procyclicality indicator of currexpenditure becomes
significant in cross country analyses, and the coefficient of pitoeyclicality
indicator of government consumption in cross coutnry data analysis uarehtc
transfers in pooled data analysis become insignificant when goverrsizenis
controlled. These results confirm that our baseline estimatiotiaffected by

additional control variables, which is consistent with the result of Woo (2009).

This section also conducts the same regression including three c@mitadles
into the regression equation altogether. Appendix 4. Table 4A. 3galserally
confirms our baseline estimation, but the significance levelfiereint. Therefore,
the coefficients of the procyclicality indicator of currenperditure in cross country
data analysis and that of interest payments in pooled data analysis becduofivasig
and the coefficient of the procyclicality indicator of governmessumption and
current transfers becomes insignificant in pooled data analysesre@son why the
results show a few differences with the baseline result®iat d& cross-country
analysis of the effect of fiscal procyclicality on economiovgh is unlikely to be
robust to inclusion of additional control variables when samplesnaa# Aghion,
Hemous and Kharroubi, 2009).
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Table 4.14 The effect of fiscal procyclicality on economic growth
(Additional control variables)

Dependent Variable : the growth rate of real GDP per capita

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
<cross county data>
P -0.502*** -0.048 -0.245 -0.532** -0.111 -0.516***
(-2.97) (-0.57) (-1.10) (-2.41) (-0.75) (-5.24)
GDPVOL -0.231** 0.231 0.324* -0.119 0.421%* 0.050
(-2.02) (1.69) (2.00) (-1.09) (2.37) (0.65)
F 84.04%** 18.41*** 24.69%** 63.36%** 23.46%** 142.54%**
R? 0.955 0.822 0.861 0.941 0.854 0.973
No. of Obs. 21 21 21 21 21 21
P -0.422** -0.015 -0.128 -0.531** 0.061 -0.537***
(-2.62) (-0.22) (-0.69) (-2.43) (0.50) (-7.47)
OPEN 0.001 0.001 0.001 0.001 0.001 -0.001
(0.38) (0.25) (0.23) (0.39) (0.27) (-0.91)
F 85.69%** 30.21%** 1.32 61.21%** 1.22 253.10***
R? 0.955 0.883 0.261 0.939 0.246 0.984
No. of outliers - - 1 - 1 -
No. of Obs. 21 21 20 21 20 21
P -0.377 -0.071 -0.123 -0.476** -0.031 -0.526***
(-1.68) (-0.95) (-0.53) (-2.32) (-0.21) (-6.27)
GOVSIZE -0.013 -0.019 -0.013 -0.011 -0.016 -0.017***
(-1.28) (-1.49) (-1.01) (-1.36) (-1.15) (-3.23)
F 40.39%** 24 57%** 22.31%** 67.39%** 21.28%*** 168.28***
R 0.91 0.86 0.848 0.944 0.842 0.977
No. of Obs. 21 21 21 21 21 21
<pooled data>
P -0.291** -0.037 -0.203* -0.508*** 0.029 -0.082
(-1.99) (-0.92) (-1.76) (-3.08) (1.02) (-0.76)
GDPVOL -0.017 0.175 0.183 0.251 -0.053 0.146
(-0.09) (0.82) (0.88) (1.20) (-0.27) (0.66)
F 23.06*** 22.07%** 17.82%** 24.36*** 21.95%** 21.59%***
R? 0.140 0.139 0.115 0.15 0.135 0.137
No. of Obs. 571 554 552 557 568 548
P -0.254* -0.038 -0.206* -0.459*** 0.028 -0.056
(-1.74) (-0.95) (-1.79) (-2.80) (0.99) (-0.54)
OPEN 0.006** 0.006** 0.006** 0.006* 0.007** 0.005*
(2.03) (2.02) (2.05) (1.88) (2.11) (1.72)
F 24.11%** 23.30%** 18.42%** 25.01%** 23.23%** 22.34%*x*
R 0.146 0.145 0.119 0.153 0.142 0.141
No. of Obs. 571 554 552 557 568 548
P -0.285** -0.055 -0.120 -0.441*** 0.028 -0.070
(-1.99 (-1.38) (-1.04) (-2.72) (1.00) (-0.68)
GOVSIZE -0.052*** -0.054*** -0.047*** -0.049*** -0.053*** -0.050***
(-4.26) (-4.32) (-3.84) (-4.00) (-4.32) (-4.06)
F 28.37%** 27.49%** 22.13%** 28.67*** 27.36%** 26.33%**
R 0.168 0.167 0.139 0.172 0.164 0.162
No. of Obs. 565 554 552 557 562 548

Note: (1) Hs the procyclicality indicator, GDPVOL is outpubhatility, OPEN is trade openness, and GOVSIZE
is government size. All regressions include INI(i@itial income) and INIHC (initial human capitaBs
additional control variables.

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

Sources: OECD Economic Outlook Database No.86, Rémnd Tables 6.3, and Barro and Lee dataset (2000)
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We conduct the same analysis with regard to the effect @ fssrstainability
on economic growth as well. We add three control variables (GDRIwpldarade
openness, and government size) into the regression equation to chekokrvithet
baseline results are sensitive to inclusion of these variables.c&h see from Table
4.15 that three variables are generally insignificant, and ftrereghe results
generally confirm our baseline analysis. All coefficients tiié sustainability
indicator in both cross county data and pooled data are insignifeseant,though the
former could suffer from small sample bias. To sum up, our restiltmseline
estimation that fiscal sustainability does not play any rokeconomic growth is not

affected by additional control variables.

Table 4.15 The effect of fiscal sustainability on economic growth
(Additional control variables)

Dependent Variable : the growth rate of real GDP per capita

cross country data pooled data

(1) (2) 3) (4) (5) (6) (1) (8)
S 0.323 0.303 0.220 -2.429 0.531 0.263 0.541 0.441
(0.09) (0.08) (0.07) (-1.70) (0.52) (0.26) (0.55) (0.43)
INIIC -1.817** -2.186** -1.822%* -1.685*** -1.978%** -2.408*** -1.834*** -1.643***
(-2.77) (-3.16) (-3.05) (-14.05) (-3.98) (-9.06) (-5.45) (-3.09)
INIHC 0.108 0.104 0.092 0.102%** 0.044 0.045 0.012 0.015
(1.56) (1.41) (1.44) (4.75) (0.42) (0.43) (0.12) (0.15)
GDPVOL 0.192 0.295%* 0.476 0.068
(0.94) (3.23) (1.20) (0.15)
OPEN 0.001 0.004** 0.001 0.007*
(0.23) (3.23) (0.27) (1.81)
GOVSIZE -0.011 -0.019*** -0.044%** -0.055***
(-1.44) (-4.24) (-3.38) (-3.75)
F 2.81* 2.87* 3.60* 271.47*** 22.38%** 21.78%** 25.85%** 17.99***
R2 0.555 0.561 0.615 0.995 0.190 0.186 0.213 0.221
No. of outliers 2 2 2 1 - - - -
No. of Obs. 14 14 14 15 387 387 387 387

Note: (1) Ss the procyclicality indicator, GDPVOL is outputlatility, OPEN is trade openness, and GOVSIZE
is government size. All regressions include INI(@itial income) and INIHC (initial human capitaBs
additional control variables.

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *tdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, Péonid Tables 6.3, and Barro and Lee dataset (2000)

Second, this subsection conducts the same analysis including the fisca

procyclicality indicators and fiscal sustainability indicatdrawdtaneously*’. These

147. We do not include the interaction for thecdis procyclicality indicator and the fiscal
sustainability indicator since the two variablesrd seem to have a certain relationship as can be
seen from section 3.3.2 and Appendix 4. Regressisnlts also show that the coefficients of
interaction terms are all insignificant.
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estimates generally confirm the results of our baselineatsbn in spite of different
levels of statistical significance. With regard to theeffof fiscal procyclicality on
economic growth, the coefficients of the procyclicality indicastiow a large
similarity with baseline results except that of government wopsion in cross
country data analysis and that of current transfers in pooledadatgsis become
insignificant when the level of fiscal sustainability is con&dll With regard to the
effect of fiscal sustainability on economic growth, all coeffitse are still
insignificant even though many show the opposite sigris.sum up, our results of
baseline estimation of Table 4.5 and 4.11 are not affected when theoidiszal
procyclicality and sustainability is controlled. The effectis€dl procyclicality on
economic growth is not affected when the level of fiscal sustignisi constant, and
the same thing applies to the effect of fiscal sustianbility on economattgro

Table 4.16 The effect of fiscal procyclicality and sustainability
on economic growth (Control each other)

Dependent Variable : the growth rate of real GDP per capita

(1) (2) Interest (3) Current (4) Current (5) (6) Total

Consumption Payments Transfers Expenditure Investment Expenditure

<cross county data>
P -0.279 -0.019 -0.157 -0.317 -0.027 -0.393***
(-1.25) (-0.36) (-1.07) (-1.67) (-0.20) (-4.68)
S -0.033 0.528 -0.510 -0.069 -0.279 -0.914
(-0.01) (0.13) (-0.15) (-0.02) (-0.06) (-0.65)
INIIC -2.204x** -2.118** -2.116*** -2.333*** -2.158** -2.694***
(-16.96) (-3.00) (-3.43) (-4.33) (-3.00) (-9.88)
INIHC 0.113** 0.107 0.104 0.131* 0.099 0.164%**
(2.52) (1.34) (1.56) (2.22) (1.32) (5.25)
F 89.12%** 2.61 3.65%* 5.48** 2.70%* 29.25%**
2 0.973 0.537 0.618 0.709 0.545 0.929
1 2 2 2 2 2
No. of Obs. 15 14 14 14 14 14

<pooled data>

P -0.289* -0.065 -0.205 -0.508*** 0.072 -0.049
(-1.78) (-1.55) (-1.53) (-2.90) (1.42) (-0.41)
S -0.018 0.036 -0.162 -0.370 0.528 0.225
(-0.02) (0.04) (-0.16) (-0.38) (0.53) (0.22)
INIIC -2.502%** -2.435%** -2.319%** -2.518*** -2.486*** -2.501***
(-9.25) (-8.98) (-8.42) (-9.41) (-9.12) (-9.07)
INIHC 0.055 0.06 0.047 0.094 0.034 0.054
(0.53) (0.58) (0.45) (0.91) (0.33) (0.50)
F 23.12%** 22.47%** 19.25%** 24.67%** 22.37%** 22.08***
R 0.195 0.190 0.168 0.205 0.190 0.188
No. of Obs. 387 387 386 387 387 387

Note: (1) Hs the procyclicality indicator, 8 the sustainability indicator, INIIC is initiah¢ome, and INIHC is
initial human capital.

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level reSpely.

Sources: OECD Economic Outlook Database No.86, Rémnd Tables 6.3, and Barro and Lee dataset (2000)
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Third, this subsection conducts two stage least squares (2SLS)testim
utilizing instrumental variables to deal with the endogeneity proldf the reverse
casual effect of economic growth on fiscal procyclicality anstanability. The
average GDP per capita and the level of fiscal procyclcatd measured during the
same period, so this could be functioned as the source of endog&viedy Z009).
Freedman, Kumhof, Laxton, and Mursula (2009) argue that not only the level of
fiscal sustainability might have an effect of economic ghovisut also economic
growth might play a role in the level of fiscal sustainability.

This section mainly focuses on estimating pooled data since fiscal poadiygli
of each country cannot be instrumented appropridfely To solve the possible
endogeneity relationshiphe lag and the lead value are utilized as the instrument of
current fiscal procyclicality and sustainability indicators daling Aghion and
Marinescu (2007f°. Table 4.17 shows that one should consider the potential
endogeneity problem in explaining the effect of procyclicality gmvernment
consumption and current expenditure since the Hausman test for expged e
explanatory variable is rejected at the conventional levels. The radtshow that
the coefficient of the procyclicality indicator of government consumption andnturre
expenditure, which were significant in the baseline analysignbes insignificant.
To sum up, procyclical current expenditure including government consumpitbon a
current transfers could have a negative effect on economic growtthivuaegative
effect of procyclical current expenditure on economic growth béllessened if one
considers the reverse causuality that economic growth afféetslevel of

procyclicality of government consumption.

With regard to the effect of sustainability, the result shofeva differences
with baseline estimation of Table 4.11. The coefficient of fistatainability
indicator becomes larger and significant. However, we need notngideo the

148. Woo (2009) employs two variables (natural vese endowments and settler mortality in
European colonies in the seventeenth to ninetemarituries) to instrument the level of procyclicalit
in his cross country analysis. However, these abdes are only available to developing or
underdeveloped countries. The dataset of natesglurce endowments (Auty, 2001) includes only
three OECD countries (Korea, Mexico, and Turkewpy &hat of settler mortality (Acemoglu, Johnson
and Robinson, 2001) includes only four OECD coestriCanada, Mexico, New Zealand, and the
USA).

149. The results of the overidentifying test (Ol&e insignificant in all specifications except in
explaining the effect of procyclical interest payree in column (2), which indicates that the
instrumental variables (the lag and the lead vadwe)valid.
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potential endogeneity problem since the Hausman test for exogewieiain
explanatory variable is accepted at the conventional levels. Tdudendiscal
sustainability does not appear to have a statistically signifieffect on economic
growth if we consider the result of baseline estimation of efa@ll and robust

estimation of Table 4.17.

Table 4.17 The effect of fiscal procyclicality aswbtainability on economic growth
(2SLS)

Dependent Variable : the growth rate of real GDP per capita

(1) (2) (3) (4) (5) (6) (7)
Consump- Interest Current Current Investment Total Sustain-
tion Payments  Transfers  Expenditure Expenditure ability
P -0.205 0.036 -0.218 -0.327 0.078** 0.053
(-1.07) (0.71) (-1.48) (-1.52) (2.18) (0.41)
S 2.872%**
(2.19)
INIIC -2.176%** 2 147*** -2.157%** -2.224%** -2.185%** -2.138%** -2.158%**
(-7.11) (-6.64) (-6.33) (-7.14) (-6.80) (-6.43) (-6.59)
INIHC 0.092 0.092 0.094 0.114 0.131 0.097 0.012
(0.86) (0.84) (0.87) (1.07) (1.22) (0.89) (0.10)
F 17.92***  15.48%** 14.31%*** 18.19*** 17.27*** 15.20*** 16.39***
R 0.090 0.079 0.076 0.095 0.082 0.080 0.120
No. of Obs. 551 530 528 535 547 526 374
Hausman chi® 21.63*** 6.50* 1.61 48.56*** 6.04 1.39 0.23
oID 0.95 18.43*%** 0.50 2.18 2.19 0.44 0.49

Note: (1) As the procyclicality indicator, 8 the sustainability indicator, INIIC is initiah¢ome, and INIHC is
initial human capital.

(2) Regression methods are 2SLS instrumental Masastimation with robust standard errors.

(3) t-statistics are in parentheses. *, **, *rfdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, Réonid Tables 6.3, and Barro and Lee dataset (2000)

4. Conclusion and policy implications

Our analyses could confirm the facts that a countercydigzdl policy could
have a positive effect on economic growth while sustainablel fiszances do not

seem to play any role in economic growth.

With regard to the effect of the cyclical properties ofdispolicy on economic
growth, our empirical evidence shows that the procyclical behagfaumproductive

government spending, such as government consumption and current traosfiers,
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hinder economic growth. These results could imply that stronger automati
stabilizers in the budget system could help enhance economic grioaghcsirrent
transfers include the cyclical component of budget. On the other hangclmalc
government investment does not hinder economic growth, and it could even have a
positive effect on future economic growth. This could be because government
investment is generally considered to be productive (see, forgaaRomero-Avila

and Strauch, 2008; Ismihan and Ozkan, 2005; Bleaney, Gemmell, and Kneller, 2001;
Kneller, Bleaney, and Gemmell, 1999), so an increase in governmentmews
even during booms could help long term economic growth since the acaomolat
capital stock by government investment could have a favourablé effébe future
economic performancesWe can also confirm the negative effect of procyclical
fiscal policy on economic growth through more comprehensive sampliesiinmg

both advanced countries and emerging market countries. Our findingssttiugf

the negative effect of procyclical fiscal policy on economic ghowtprominent in

the emerging market countries while it is not noticeable in advanced csuntrie

With regard to the effect of the fiscal sustainability on econognowth, our
findings suggest that it may be difficult empirically to es&bla significant effect
for sustainable fiscal policy on economic growtfThis result implies that fiscal
sustainability does not seem to play any role in economic growtlanquil times,
even though the deterioration of fiscal finances could lead to a suddaoneic

crisis by endangering default of government debt.

The contribution of our study is that it not only confirms the resoiltshe
existing literature that suggests the empirical evidence efndgative effect of
procyclical government spending on economic growth, but also provides several new
implications by analysing these effects across spending ceegand country
groups for the first time. First, our analysis provides palplications that fiscal
authorities should control the increasing pressure on unproductive spendings such
government consumption and current transfers, in booms to avoid an unfavourable
effect of procyclical fiscal policy on economic growth. Second, oysigcal result
of the negative relationship between procyclical current tramsded economic
growth implies that fiscal authorities should make an efforteform the budget

systems in a way that has stronger automatic stabilizensh@ance economic growth.
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Third, our analysis recommends that emerging market countries sheufdore
cautious to operate fiscal policy since their economic growthoi® sensitive to the
level of fiscal procyclicality than in advanced countries. Anothapartant
contribution of our study is that it shows that unsustainable fiseahces do not
hinder economic growth in tranquil times even though it could lead to arsudde

economic crisis.

Policymakers, therefore, should aim both a countercyclical ancirsaiske
fiscal policy to achieve sustained economic growth avoiding econmisis. Well-
designed countercyclical fiscal stimulus measures could achieik fiscal
sustainability and macroeconomic stability.  Countercyclical afisstimulus
measures should be accompanied by appropriate exit strategiagoith the
deterioration of fiscal sustainability (Corsetti, Kuester, Meand Miuller, 2010).
Countercyclical fiscal measures in recessions should also be mpendreases
rather that tax cuts to maintain fiscal sustainability. Spendicgeases have a
temporary effect even though some spendings could be difficultrtonggte due to
political reasons, while tax cuts have a permanet effect oal fEestainability
(Padoan, 2009). Well-designed fiscal rules could also help to achievewvootiain
objectives of fiscal policy. Schick (2003) argues that fiscasrghould be designed
in a way that is helpful to countercyclical and sustainabgalfigolicy. The author,
therefore, suggests realistic, enforced, and a multi-year cowdeeds the condition
for efficient fiscal rules. Our empirical findings in chap?eand 3 also suggest that
fiscal rules should be designed in a way that is multi-geaered and is enforced to
enhance fiscal countercyclicality and sustainability.

Our analyses have also several limitations. First, the ureagnt of time-
varying indicators of fiscal procyclicality and sustainabilisy a difficult issue.
Fiscal procyclicality mainly focuses on the short term changeatity stance
responding to the business cycle. However, the dataset should havdegpyee of
freedom to obtain the level of procyclicality by the regressiethod, so it cannot
reflect the real degree of fiscal procyclicality ateatain time. On the other hand,
fiscal sustainability focuses on the long term persistendigadl policy, so the level
of fiscal sustainability at a certain time is difficult dbtain by regression methods

which are adopted in our analysis. Some literature have attenptdohd
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appropriate sustainability indicators at certain time (seegxXample, Buiter, 1985;
Blanchard, 1990; Uctum and Wickens, 2000; Croce and Juan-Ramon, 2003; Polito
and Wickens, 2005), but it still has a weakness that the consensushebtarget

level of the debt is difficult®. Second, this chapter examines the effect of fiscal
sustainability on economic growth in OECD countries. However, thdtsecould

be different depending on country groups like the effect oflfigicayclicality on
economic growth as examined in this chapter. We can includeharfamalysis of

these issues in our agenda of future research.

150. The literature does not suggest a helpfulvangbout the level of optimal debt (Wren-Lewis,
2011).
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Appendix 4

The effect of fiscal procyclicality on fiscal sustainability

To explore the effect of fiscal procyclicality on fiscalsginability, we
employ a similar method that we utilized in section 3.3.2 whereassessed the
effect of fiscal sustainability on fiscal procyclicalityWe include the interaction
term for the indicator of fiscal procyclicality and the debt-GEd#io into the
regression equation (3.7) in chapter 3 which estimates the levdiscdl

sustainability.

Sit = «q; + ﬁdl’,t—l + ]/GVAth + AYVAth + Hisl',t—l + 6 Pit X dl-,t_1+ul-t (4A1)

in which % is the primary budget balance-GDP ratiq, isl the debt-GDP ratio,
GVAR;; is the temporary government expenditure, Y\{ARthe proportional short
fall of output, and PRis the fiscal procyclicality indicator obtained by rollimgndow

estimation. A positive implies sustainable fiscal finances, and a positive

indicates that a procyclical fiscal policy plays a role in enhancseglfsustainability.

Table 4A.1 shows that the effect of fiscal procyclicality atdl sustainability
is not certain. The estimated coefficients do not provide a gieture. The
interaction term for procyclicality of current expenditurey@nment consumption /
interest payments / current transfers) and the debt-GDP ragionegatively
associated with the primary budget balance-GDP ratio, whileathgbvernment
investment are positively associated with the primary buddent&GDP ratio.
These results could be interpreted that procyclical currguegnehture could play a
role in deteriorating fiscal sustainability, but these effacesoffset by the positive
effect of procyclical government investment on fiscal suskdiha As a result,
procyclical total expenditure could help maintain fiscal sustaitybilOne of the
possible explanations of these empirical results could be theediffeffect of fiscal

procyclicality on economic growth depending on the types of governspending,
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as discussed in section 3.3.1. Procyclical current expenditure inclgofMegnment
consumption and current transfers, which is assumed to be unproductive, could cause
a crowding out effect, and it in turn leads to negative effect han fiscal
sustainability. On the other hand, procyclical government investmédnth is
assumed to be productive, could help enhancing economic growth, anduitin t
could raise the fiscal sustainability by increasing taxmaee Therefore, procyclical

total expenditure could help maintain fiscal sustainability if nkgative effect of
procyclical current expenditure is overwhelmed by the positivexetf procyclical
government investment on fiscal sustainability. However, all iiefts are
insignificant, so one cannot confirm the effect of fiscal procgtitic on fiscal

sustainability.

Table 4A.1 The effect of fiscal procyclicality on fiscal sustainability

Dependent Variable : the primary budget balance to GDP ratio (s;)

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
-0.001 -0.001 -0.001 -0.002 0.001 0.004
Porde (-0.48) (-0.82) (-0.39) (-0.46) (1.19) (1.72)
dea 0.023* 0.023* 0.023* 0.023* 0.023* 0.030%**
(1.77) (1.85) (1.84) (1.79) (1.87) (3.12)
GVAR -127.040%** -126.229%** -126.912%** -126.484%**  -126.670***  -127.008***
(-12.33) (-11.89) (-12.70) (-12.58) (-12.63) (-14.37)
YVAR -48.863*** -45.516** -48.397%%* -49.180*** -48.961** -49.412%**
(-3.02) (-2.57) (-3.07) (-3.06) (-3.03) (-3.32)
St 0.744%** 0.740%** 0.746*** 0.742%** 0.746*** 0.744%**
(23.26) (24.95) (22.54) (24.95) (21.27) (23.07)
F 1036.38*** 1138.82%** 1002.55%** 1423.56%** 626.47*** 718.67***
R? 0.758 0.756 0.756 0.756 0.753 0.741
No. of Obs. 490 487 485 490 487 481
No. of Groups 21 21 21 21 21 21

Note: (1) Ris the procyclicality indicator, & the primary budget balance-GDP ratipjsdthe debt-GDP ratio,
GVAR; is the temporary increase in government experalitand YVAR is the temporary variation in the
business cycle.

(2) Regression methods are Fixed effect estimatitimrobust standard errors.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No.86.

It is intuitively clear that cyclical properties of fiscal policy do ptaty a certain
role in determining fiscal sustainability. A countercycliiatal policy to recover
economic recession is generally accompanied by an increase iranebt,in turn

induces the deterioration of fiscal sustainability as argudtierexisting literature
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(Padoan, 2009; Freedman, Kumhof, Laxton, Muir, and Mursula, 2009; Bi, 2010; Bi
and Leeper, 2013>. However, a considerable amount of budget deficit will be
offset by the function of automatic stabilizers (Freedman, Kumtefton, Muir,

and Mursula, 2009), and this effect will be strengthened if the ecprstarts to
recover due to the effect of successful countercyclical freealsures. On the other
hand, countercyclical fiscal policy could decrease debt in booms duycing
spending. Hence, the effect of the countercyclical fiscal pobey fiscal
sustainability could be concluded to be neutral. The same rationatelmajpplied

to procyclical fiscal policy. Procyclical fiscal policpuld reduce deficits and debt

in recessions while it could increase deficits and debt in booms.

151. Padoan (2009) argues that current fiscal mpeskaould cause a more serious debt sustainability
problem because the current economic crisis cauddde lower growth and higher interest rates by
analysing the effect of discretionary fiscal stimupackages on the short term demand and the long
term growth since 2008. Freedman, Kumhof, Laxtdojr, and Mursula (2009) also argue that a
countercyclical fiscal stimulus could have shortrteeffect on economic growth, but they could lead
to long-run crowding out effects due to inducingher debt if fiscal stimulus leads to permanent
increase in debt by calibrating the short run fisaaltiplier and long run crowding out effect of G2
fiscal stimulus packages which was implemented @289 and 2010. Bi (2010) and Bi and Leeper
(2010) argue that countercyclical transfers coulrge the dispersion of distribution of fiscal tim
(maximum sustainable debt) by worsening the budeéitit, which implies that the probability of
default is likely to increase, by analysing thedisdata of OECD countries.
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Table 4A.2 The effect of fiscal sustainability on fiscal procyclicgh 2SLS)

Dependent Variable : Difference in log of real government spending

(1) (2) Interest (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure
Sex GDPy -0.191 0.179 -0.260 -0.074 -0.935 -0.022
(-0.68) (0.14) (-0.70) (-0.25) (-0.98) (-0.06)
GDP; -0.541*** -2.448%*** -1.054*** -0.924*** -0.013 -1.085%**
(-2.82) (-2.83) (-4.16) (-4.53) (-0.02) (-4.01)
GDPy 0.429*** 0.933* -0.105 0.307*** 0.911** 0.634%**
(4.05) (1.95) (-0.75) (2.72) (2.56) (4.24)
GDPy, 0.234*** -1.724%*x* 0.174* 0.059 0.392 -0.059
(3.27) (-5.35) (1.79) (0.78) (1.63) (-0.58)
Wald 673.91*** 44 25*** 465.80%** 563.72*** 44.65*** 300.62***
R? 0.063 0.010 0.001 0.001 0.098 0.007
Hausman chi’ 28.50%** 39.35%** 214.64*** 81.66*** 0.71 32.99%**
No. of Obs. 406 406 406 406 406 406
No. of Groups 16 16 16 16 16 16

Note: (1) Sis the sustainability indicator, and GDP is firfffatence of the log real gross domestic product.

(2) Regression methods are Fixed effect 2SLS Instnial variables estimation.

(3) t-statistics are in parentheses. *, **, *tidicate significance at the 10%, 5%, 1% level retpely.

Source: OECD Economic Outlook Database No0.86.
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Table 4A.3 The effect of fiscal procyclicality on economic growth
(Three additional control variables)

Dependent Variable : the growth rate of real GDP per capita

(1) (2) Interest  (3) Current (4) Current (5) (6) Total
Consumption Payments Transfers Expenditure Investment Expenditure

<cross county data>

P -0.484%** -0.078 -0.239 -0.539%** 0.105 -0.545%**

(-2.83) (-1.28) (-1.29) (-3.55) (0.57) (-4.09)

INIIC -2.274%** -1.737%%* -1.823*** -2.022%** -1.815%** -1.880***

(-12.65) (-7.30) (-7.5) (-14.72) (-5.13) (-11.08)

INIHC 0.093* 0.167** 0.146** 0.166*** 0.127 0.170%**

(1.81) (2.30) (2.20) (4.28) (1.18) (3.46)

GDPVOL -0.271%* 0.088 0.283* -0.111 -0.092 0.106

(-2.58) (0.63) (1.98) (-1.36) (-0.42) (0.98)

OPEN 0.003 0.006* 0.006* 0.004* 0.011* 0.003

(0.98) (1.85) (1.79) (1.93) (2.11) (1.25)

GOVSIZE -0.020* -0.030** -0.017 -0.028%** -0.039* -0.028**

(-1.94) (-2.22) (-1.20) (-3.57) (-1.95) (-2.88)

F 53.02%** 25.57%** 26.88%** 83.82%** 12.26%*** 52.79%**

R 0.958 0.916 0.920 0.973 0.840 0.958

No. of Obs. 21 21 21 21 21 21
<pooled data>

P -0.215 -0.074* -0.100 -0.415%* 0.028 -0.032

(-1.50) (-1.85) (-0.87) (-2.53) (0.99) (-0.30)

INIIC -1.743%%* -1.693*** -1.614*** -1.660*** -1.876*** -1.827***

(-5.08) (-4.74) (-4.48) (-4.86) (-5.30) (-5.15)

INIHC 0.057 0.115 0.072 0.097 0.087 0.081

(0.59) (1.17) (0.74) (1.00) (0.89) (0.81)

GDPVOL -0.254 -0.133 -0.145 -0.073 -0.288 -0.202

(-1.22) (-0.60) (-0.66) (-0.33) (-1.37) (-0.87)

OPEN 0.012*** 0.013*** 0.012*** 0.011*** 0.012%*** 0.011%**

(3.61) (3.88) (3.68) (3.52) (3.75) (3.40)

GOVSIZE -0.074%** -0.076%** -0.069*** -0.067*** -0.076*** -0.071%**

(-5.5) (-5.48) (-4.94) (-4.91) (-5.63) (-5.12)

F 21.72%%* 21.45%** 17.42%** 21.31%%* 21.66%** 19.94***

R 0.189 0.19 0.161 0.189 0.19 0.181

No. of Obs. 565 554 552 557 562 548

Note: (1) As the procyclicality indicator, GDPVOL is outpublatility, OPEN is trade openness, and GOVSIZE
is government size.

(2) Regression methods are reweighted least sq(RWES) estimation.

(3) t-statistics are in parentheses. *, **, *ffdicate significance at the 10%, 5%, 1% level retpely.

Sources: OECD Economic Outlook Database No.86, Réonid Tables 6.3, and Barro and Lee dataset (2000)
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Chapter 5

Conclusion
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The main purposes of this thesis are to examine the determinafitcailf
procyclicality and sustainability with special reference tortie of fiscal rules and
to explore the effect of both fiscal procyclicality and sustalitgbdn economic
growth. The main conclusion of this thesis could be summarized as follows.

First, we find that a large number of OECD countries seeimpé&vate their
fiscal policy in a procyclical way from the viewpoint of some spending cagg@s
can be seen from chapter 2. More specially, government consumpttn
investment appear to be procyclical while current transfers appeabe
countercyclical in a large number of OECD countries. This coulexp&ained by
the characteristics of spending categories. Government consumpdiamvastment
are the main spending categories which policymakers can contooetdhsarily
while current transfers are not easy to be adjusted by governsiroésthey are
functioned as automatic stabilizers. Also, we confirm that sacters which are
commonly introduced in the existing literature play a certai@ ildetermining the
level of fiscal procyclicality. The level of development and ¢owernment debt

ratio have a negative effect on fiscal procyclicality.

Second, we show that most OECD countries seem to operate tbaimpfidicy
in a sustainable way while some countries appear to suffer fronstairsable fiscal
finances such as Greece, Iceland, New Zealand, and Slovakie && seen from
chapter 3. We find that a number of factors play an important madietermining
fiscal sustainability. The growth rate has a positive eféecfiscal sustainability
while aging populations have a negative effect. Our empiricalniysdalso suggest
that advanced countries are more likely to maintain sustaifiabéd finances and
that fiscal rules with enforceability, such as the SGP ruwes)d improve the

sustainability of fiscal finances.

Third, we show that a countercyclical fiscal policy could help enhgnc
economic growth while fiscal sustainability does not play any nmoleconomic
growth, as can be shown in chapter 4. Our empirical findings alsostubgethe
composition of government spending plays a key role in its effectcamomic
growth. More specifically, procyclical current expenditure, esply government
consumption and current transfers, which are assumed to be unproduetygeapl
role in reducing economic growth while procyclical government invegtnwehich
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is considered to be productive, does not hinder economic growth, and it coald eve
have a positive effect on the future economic growth since tbemadation of
capital stock by government investment could have favourable effedtse future
economic performances. This negative effect of procyclical rgavent spending

on economic growth appears to be more prominent in emerging mawkatries

than in advanced countrie$Ve also find that fiscal sustainability does not seem to
play any role in economic growth in tranquil times, even though ttezidation of
fiscal finances could lead to sudden economic crisis by endaggéendefault of

government debt.

Finally, the introduction of fiscal rules not only help achieve both
countercyclical and sustainable fiscal policy as can be seercfrapter 2 and 3, but
also boost economic growth indirectly as can be seen from chapteisdal rules
were originally introduced to improve fiscal sustainability, thay also could help
governments operate fiscal policy in a more countercyclical Wdigh regard to the
effect of fiscal rules on fiscal sustainability, fiscaleslare effective only when they
are accompanied by enforceability because most fiscal rtéedesigned in a way
that has an effect on fiscal sustainability directly such badget balance rule or
debt ceiling. We provide the empirical evidence in chapter 3 lleaStability and
Growth Pact (SGP) rules appear to have helped for policymakanstam a
sustainable fiscal policy in EMU countries, although other fiadakrdo not seem to
have any role in maintaining fiscal sustainability in OECD coesitdue to lack of
enforceability when they are violated. With regard to the effédiscal rules on
fiscal cyclicality, multi-year fiscal rules tend to stitate a countercyclical fiscal
policy more efficiently than annual fiscal rules because thieyvahe long-term
perspective on fiscal policy making. The introduction of multi-yisgal rules
could reduce the level of procyclicality or make fiscal poliagrencountercyclical,
while the effect of anual fiscal rules is not as clear akityear fiscal rules as can be
see from chapter 2. These results could imply that fiscal ndakl help boost

economic growth indirectly by stimulating countercyclical fisgalicy if one
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considers the results of chapter 4 that countercyclical fiscatypobuld enhance

economic growttr®

This thesis deals with several new issues on fiscal proajitficand
sustainability for the first time. We explore the role of time coverage of fiscal
rules in determining fiscal procyclicality and assess thecetif fiscal procyclicality
on economic growth across spending categories and county groupsso/ddempt
to answer the determinants of fiscal sustainability and thectefté fiscal
sustainability on economic growth. The main contributions of thisstaesithat our
analyses not only confirm the results of recent literature oalftg/clicality that the
fiscal policy of advanced countries have also been procyclicalinss and
procyclical fiscal policy could hinder economic growth, but also suggeseral
novel and interesting implications. First, we find a new ingdrtleterminant of
fiscal procyclicality by showing that fiscal rules could playdifferent role in
determining fiscal procyclicality depending on their time coveraijVe show that
multi-year fiscal rules could contribute more towards mitigathmgy level of fiscal
procyclicality than annual fiscal rules. This result impliest the existing studies
about the role of the SGP rules on fiscal cyclicality could seading since they
do not differentiate the effect of the SGP rules, which are amulesl, and their own
national fuscal rules which take generally the form of mulsiryiles. Second, we
provide the main determinant of fiscal sustainability, which has lggemed in the
existing literature, and the structure of fiscal rules to imprseal sustainability
that fiscal rules should be designed in a way that has enforteabllhird, our
analyses provide the empirical findings that the effect ofymlmal fiscal policy on
economic growth is different depending on spending categories and cguoips.
These findings suggest that fiscal authorities should control theasing pressure
on government consumption and current transfers in booms, and that fiscal
authorities in emerging market countries should be more cautiousetategheir
fiscal policies in a countercylcial way to avoid an unfavourableceff procyclical
fiscal policy. Finally, our finidings also suggest that unsustairféual finances do
not hinder economic growth in tranquil times, even though they coulddeadiden
economic crisis by endangering the default of government debt.

152. Badinger (2012) suggests another path thredgbh fiscal rules affect economic growth. The
author argues that fiscal rules which are desigoelimit discretionary fiscal policy could enhance
economic growth by reducing output volatility.
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It could be concluded from these findings that governments should @perat
fiscal policy in a countercyclical and sustainable way to ersustained economic
growth without endangering sudden economic crisis. The policymakersfotieg
should operate fiscal polidyoth from the short-term and long-term perspective to
achieve both a countercyclical and sustainable fiscal policy.uckessful fiscal
policy could provide governments with a more strengthened ability on
macroeconomic stabilization and more efficient debt management,t amdurn

results in sustained economic growth.

One of the most effective solutions could be well-designed frsibas which
could help achieve both a countercyclical and sustainable fiscaly p@ichick,
2003). Our empirical findings suggest that fiscal rules should bengesig a way
that is multi-year covered and is enforced to enhance fiscal exoyalicality and
sustainability®®. Another solution about fiscal policy is that countercyclicalafisc
stimulus measures should be accompanied by appropriate exigissateavoid the
deterioration of fiscal sustainability (Corsetti, Kuester, Mleand Miuller, 2010).
Various kinds of budget system innovations could also be used as poskibtns
to improve fiscal countercyclicality and sustainability. Indepandiscal policy
committees similar to independent central banks (for examplejiSweiscal Policy
Council) or fiscal watchdog (for example, the UK Office for BetdBesponsibility)
could prevent unsustainable fiscal finances and mitigate the lefveiscal
procyclicality by checks and balances (Wyplosz, 2012; Calmfors amd-YA&wis,
2011; Fatas, 2010; Bi and Leeper, 2010; Debrun and Kumar, 2008; Coeure and
Pisani-Ferry, 2005; Wyplosz, 2005; Eichengreen, Hausmann, and von Hagen, 1996).
Rainy day funds (Fernandez-Arias and Montiel, 2011; Hou, 2006) and mid-term
budget reviews could be helpful to operate fiscal policy in a more emyatical
way helping maintain fiscal sustainability. Raising thérat automatic stabilizers
(Carmignani, 2010; Eskesen, 2009), enhancing the government’s abildsetast
economic variables (Carmignani, 2010; He, 2003), and reducing impleroantati

time lags might also be solutions for successful fiscal policy.

153. Much literature on the role of the SGP ruleguas that the augmented fiscal rules could help
both maintain fiscal sustainability and improve mtaucyclicality of fiscal policy (Menguy, 2008;
Buiter, 2004; Buiter and Grafe, 2004).
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However, our analyses have several limitations. First, the sassghgriod in
this thesis is 1970-2008, thus it cannot reflect the effect of rexes on fiscal
procyclicality and sustainabilitySecond, this thesis mainly makes use of the data of
OECD countries, even though we analyse a more comprehensive diedaséi3
IMF countries when we explore the effect of fiscal procydligabn economic
growth. Fiscal data seems to have low reliability, esdgcialemerging market
countries. This could be not only because the measurement of soaleséiriables
such as government debt is difficult, but also because the budgeimsyof each
country are different according to the development of fiscal demparh each

country.

Therefore, there are several interesting issues to developnalyses further.
First, there is a need to assess the effect of the recembra crisis even though
fiscal sustainabiliy is a relatively long-term is$tfe It would be interesting to
examine how the recent crisis affects the fiscal pro@ldlycand sustainability and
whether our results are robust in this redatd The experience of the current
economic crisis shows that countercyclical fiscal packages tie the deterioration
of fiscal sustainability in some countries, and they in turn resulirther economic
crisis. Therefore, one can conjecture from this experiencehdgtositive effect of
countercyclical fiscal policy on economic growth will last dgrionly short period
of time, as argued in chapter 4. One can also conjecture theataingble fiscal
finances could have a negative effect on the long-term economicthgroy
triggering other crises such as the default of government debth whiaot
sufficiently dealt with in our analysis. Second, this thesis shinat multi-year
fiscal rules could be more effective to mitigate the levelisifal procyclicality by
analysing the data of OECD countries. Thus, there is a need torctms result by
extending the sample to emerging market countries. Fiscal atdea kind of fiscal
institutions (Fatas, 2010), so they could be closely related toqtiadity of

institutions that are commonly employed as the determinant of ecorgvaowth in

154. For example, the ratio of the breaches oSB® rules was 25.4% (45 out of 177 possible cases)
for the period 1999-2007, but it rocketed up to5%6.(62 out of 81 possible cases) for the period
2008-2010 (Calmfors and Wren-Lewis, 2011). Misna &hundrakpam (2010) also show that the
fiscal sustainability of India deteriorated rapidiyring 2008-2009 by analysing the correlation of
government spending and revenue.

155. For example, European Commission (2011) shbaitsthe SGP rules do not play any role on
ensuring sound fiscal finances during the receisisgrwhich is not consistent with the result of
chapter 3 that the SGP rules could help maintastasnable fiscal finances in EMU countries.
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the literature. Therefore, it would be interesting to explore lanethe negative
effect of multi-year fiscal rules on fiscal procyclicaligfso applies to emerging
market countries where the quality of institutions may not becpéatly high.

Third, this thesis confirms that the effect of fiscal procwtitg on economic growth
is prominent in emerging market countries than in advanced countri@sulit also

be interesting to explore whether the effect of fiscal asnability on economic
growth also varies across country groups by extending samplemetgiag market

countries.
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