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1 Introduction

In the 1990s, many OECD countries undertook various approaches to

fiscal reform. Three types of reforms were typically undertaken: (i) the in-

troduction of numerical fiscal rules; (ii) the reform of budget procedures; and

(iii) the introduction of independent fiscal institutions.

Of these three approaches, the introduction of numerical fiscal rules has

been necessary and effective for consolidating government budgets. In terms

of the outcomes of these approaches in the European Union (EU), Haller-

berg et al. (2007) argued that the severity of fiscal rules appeared to restrain

public debt regardless of the ideological distance between the ruling parties.

Moreover, as Franco and Zotteri (2010) argued, even some countries where

assigned strong powers to the finance minister or prime minister introduced

expenditure rules in the 1990s. There is also the expectation that inde-

pendent fiscal institutions provide policy advice through forecasts and fiscal

analysis. However, as argued by Fatás (2010), independent fiscal institutions

may be the appropriate authorities to complement numerical rules.

Incidentally, to meet balanced budget targets, governments may often

prefer spending cuts to tax increases because of the relatively small macroe-

conomic trade-off. Furthermore, for the purpose of fiscal adjustment, Konishi

(2006) and Alesina (2010) showed that governments tend to focus on expen-

diture restraint rather than on increasing taxes. Following this, we focus on

the effect of budget expenditure rules (or ceilings). In this context, we define

the introduction of an expenditure rule as a type of “fiscal reform”.

Many countries introduced budget expenditure rules in the 1990s. For

example, since 1996, Sweden has been implementing ceilings that set expen-

diture limits over a three-year period. Under the Swedish rule, expenditures

are not allowed to increase over a three-year period. Australia has been

setting limits on annual expenditures since 1996. The ceilings are legally

enforced by the Charter of Budget Honesty Act, established in 1998. The

Australian rule is linked to forward estimates of future economic growth and

expected budget balances. However, although the level of expenditure is flex-
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ible, the rule functions as a limit on expenditures in certain years.1 Australia

and Sweden introduced fiscal rules following fiscal aggravation in the early

and mid-1990s owing to the economic slowdown. With regard to other coun-

tries, as a condition for forming a coalition government in the Netherlands

in 1994, the coalition parties also agreed on expenditure rules. Although

Japan committed to decrease government expenditures through the Fiscal

Structural Reform Act in 1997, the act was suspended in December 1998.2

Until the mid-1990s, both Australia and Sweden were typically catego-

rized as countries without expenditure ceilings, and as countries in which

there was little evidence that the prime minister or finance minister domi-

nated budget negotiations, as shown by von Hargen and Harden (1995), De

Haan et al. (1999), and Perotti and Kontopoulos (2002). By contrast, the

Netherlands was seen as countries that did implement expenditure ceilings

and in which the prime minister or finance minister dominated budget nego-

tiations.3 Thus, the recent fiscal reforms undertaken in these countries are

evidence of the reinforcement of “existing” fiscal rules and of the reinforce-

ment of the power of the fiscal authorities. Moreover, unlike the Japanese

Fiscal Structural Reform Act, the reforms undertaken in both Australia and

Sweden remain effective.

When compared with the reforms conducted in countries with only prim-

itive expenditure ceilings or strong fiscal authorities, and compared with the

Japanese experience, the reforms conducted in Australia and Sweden clearly

altered their “fragile” public finance systems and should essentially be con-

1For details of the reforms conducted in Australia and Sweden, see Kennedy and Rob-

bins (2003), Simes (2003), and Wehner (2007).
2For an appraisal of Japanese fiscal institutions and fiscal reform, see Tanaka (2003)

and von Hagen (2006).
3von Hagen and Harden (1995) argued that the budget process in the Netherlands

was governed by a firm commitment to the setting of a numerical target, even before the

1990s. On the basis of this and the agreements subsequently introduced in 1994, Perotti

and Kontopoulos (2002) characterized the Netherlands as having expenditure ceilings from

1970 to 1995. The budget process in the UK relies heavily on the authority of the Treasury.

Hallerberg et al. (2007) pointed out that the degree of commitment improved in Denmark

between 1991 and 2004. However, Denmark can be classified as a country with primitive

fiscal rules, at least according to surveys conducted from the 1980s to the mid-1990s.
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sidered examples of the “permanent” introduction of fiscal rules.4

The Australian and Swedish reforms may contribute to fiscal policy sus-

tainability when the government budget deficit has not been on a hitherto

sustainable path. The mechanisms are as follows. First, the government

may attempt to restrict spending based on the ceiling. Second, the rules

may lead to a reduction in the government’s deficit. Third, the government

may achieve fiscal soundness through deficit reduction and, consequently,

maintain the sustainability of fiscal policy.

Conversely, countries that do not adopt or apply the rules may not con-

tribute to fiscal policy sustainability. For example, as mentioned earlier, the

Japanese government abolished the Fiscal Structural Reform Act in 1998.

The Japanese government has not since adopted a legal rule to consolidate

the government budget. This may explain the continuous increase in the

Japanese government’s debt, and some existing researches show that fiscal

policy in Japan may not be sustainable.5 The fact that reforms in Australia

and Sweden have been effective suggests that they, unlike Japan’s reforms,

may contribute to fiscal policy sustainability.

Some recent studies, such as those of Fatás (2010), Franco and Zotteri

(2010), and Rose (2010), have identified a relationship between fiscal rules

and the sustainability of fiscal policy. Franco and Zotteri (2010), in particu-

lar, discussed the relationship between fiscal reform and fiscal sustainability

and emphasized that fiscal rules play an important role in ensuring the sus-

tainability of fiscal policy, as we assume. However, these researchers did

4New Zealand also introduced a fiscal rule in the form of the Fiscal Responsibility

Act in 1994. However, to our knowledge, unlike in the cases of Australia and Sweden,

there has been no examination of the effect of fiscal rules or of the strength of the fiscal

authorities in New Zealand’s public financial system before the introduction of the Act.

Therefore, we cannot investigate this case with confidence because it may be difficult

to judge evenhandedly whether New Zealand’s fiscal reform represents evidence of the

introduction of “brand-new” fiscal rules or simply of the reinforcement of existing rules

and procedures.
5For example, by using a dynamic stochastic general equilibrium model, Hosono and

Sakuragawa (2010) and Hosono and Sakuragawa (2011) found that the debt–GDP ratio has

gradually increased, thereby causing Japanese government debt to become unsustainable.

A recent paper by Doi et al. (2011) demonstrated the unsustainability of Japanese fiscal

policy by estimating a fiscal policy function with Markov switching.
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not examine the issue by using econometric techniques. On the other hand,

there exist many previous studies that consider the sustainability of fiscal

policy in general, including those of Hakkio and Rush (1991), Trehan and

Walsh (1991), Ahmed and Rogers (1995), Quintos (1995), Bohn (1998), Mar-

tin (2000), Bravo and Silvestre (2002), Afonso (2006), Uctum et al. (2006),

Bohn (2007), Bohn (2008), Afonso and Rault (2009), and Legrenzi and Milas

(2011). Olekalns (2000), Hatemi-J (2002a), and Hatemi-J (2002b) examined

sustainability in the Australian and Swedish cases. However, to our knowl-

edge, no empirical work has been undertaken on the sustainability of fiscal

policy that incorporates fiscal reform.6

Hence, our objective is to analyze how the adoption of a “permanent”

fiscal rule affects the sustainability of fiscal policy in Australia and Sweden.

We focus on a numerical fiscal target and, in particular, we define the in-

troduction of expenditure rules as a fiscal reform, which is assumed to be a

structural change. This is why such an introduction changes the intertem-

poral relationship between revenues and expenditures and puts fiscal policy

on a sustainable path. Furthermore, we use our empirical results to discuss

the implications for EU countries that have experienced recent fiscal crises.

The process is as follows. First, we test for cointegration between gov-

ernment revenues and expenditures. Second, we estimate the cointegration

vector in order to determine whether the introduction of a fiscal rule would

contribute to making the government’s budget sustainable. Third, to exam-

ine the influence of fiscal reform, we use the dynamic ordinary least squares

(DOLS) approach developed by Stock and Watson (1993) to estimate the

coefficient of the fiscal variable that exhibits a structural break.

The remainder of the paper is structured as follows. In Section 2, we

describe the theoretical and empirical framework. In Section 3, we report

our estimation results. Section 4 concludes the paper.

6Hatemi-J (2002b) examined the sustainability of Swedish fiscal policy incorporating

structural breaks to confirm that it satisfied EMU criteria. However, Hatemi-J (2002b) did

not examine the effects of the introduction in 1996 of the rules considered in this paper.
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2 The Sustainability of Public Debt

2.1 Theoretical Framework

We assume that the government’s one-period budget constraint is:

∆Dt = Gt + rtDt−1 −Rt, (1)

where Gt denotes government expenditure (excluding interest payments), rt

is the real interest rate, Rt is government revenues, and Dt is government

debt. In our specification, following Hakkio and Rush (1991), Quintos (1995),

Martin (2000), and Afonso (2006), we assume that rt is stationary around its

mean r .7 Given this assumption, we define the following: G∗
t = Gt + (rt −

r)Dt−1. This expression is used to rewrite equation (1) as follows:

G∗
t + (1 + r)Dt−1 = Rt +Dt. (2)

Rewriting equation (2) for subsequent periods and expressing debt yields:

Dt =
1

(1 + r)
St+j+1 +

1

(1 + r)
Dt+j+1, (3)

where St+j+1 = Rt+j+1 − G∗
t+j+1. Then, solving the resulting equations

recursively yields the following intertemporal budget constraint:

Dt =
∞∑
j=0

1

(1 + r)j+1
St+j+1 + lim

j→∞

1

(1 + r)j+1
Dt+j+1. (4)

By taking conditional expectations, we can write equation (4) as:

Dt =
∞∑
j=0

1

(1 + r)j+1
Et[St+j+1] + lim

j→∞

1

(1 + r)j+1
Et[Dt+j+1]. (5)

From equation (5), the intertemporal budget balances if and only if the

current value of outstanding government debt is equal to the expected present

value of future budget balances. That is:

Dt =
∞∑
j=0

1

(1 + r)j+1
Et[St+j+1] (6)

7Treating the real interest rate as endogenous dramatically changes the restrictions

that need to be tested. However, following existing studies on the sustainability of fiscal

policy that incorporate structural change, we assume that rt is stationary around its mean.

Treating the real interest rate as endogenous awaits further research.
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must be equivalent to the following:

lim
j→∞

1

(1 + r)j+1
Et[Dt+j+1] = 0. (7)

Equation (7) is commonly known as the no-Ponzi game condition (hereafter,

NPG condition).

2.2 The Econometric Model

To proceed from theory to empirical testing, we first difference equation

(4) to obtain:

∆Dt =
∞∑
j=0

1

(1 + r)j+1
[∆St+j+1] + lim

j→∞

1

(1 + r)j+1
[∆Dt+j+1]. (8)

Given ∆Dt = Dt−Dt−1, and using equation (1), equation (8) can be rewritten

as:

Gt + rtDt−1 −Rt =
∞∑
j=0

1

(1 + r)j+1
[∆St+j+1]

+ lim
j→∞

1

(1 + r)j+1
[∆Dt+j+1].

Given the NPG condition, this equation can be written as:

Gt + rtDt−1 −Rt =
∞∑
j=0

1

(1 + r)j+1
[∆St+j+1]. (9)

To test the NPG condition (that is, whether equation (9) holds), we follow

standard procedure of testing for the stationarity of Gt + rtDt−1 − Rt after

imposing the cointegration vector (1,1,–1).8 By defining GGt = Gt + rtDt−1,

8As an alternative, Bohn (2007) proposes the policy reaction function approach, de-

veloped by Bohn (1998). However, Bohn’s (1998) approach may not be applicable to the

long-run relationship between government revenues and expenditures that is the focus of

our research. Moreover, as pointed out by Li (2009), Bohn’s (1998) reaction function can-

not be identified because the equilibrium condition that the market value of debt equals

the expected present value of primary surpluses may induce positive correlation between

the value of debt today and future surpluses.
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we can use the following equivalent procedure to test for cointegration in the

regression equation:

Rt = α + βGGt + ut. (10)

To determine the sustainability of the budget deficit, we estimate equa-

tions for, and conduct tests on, public expenditures including net interest

payments, as in the cointegration approach.9 In this respect, some re-

searchers, such as Quintos (1995) and Martin (2000), test the necessary and

sufficient conditions for deficit sustainability by testing whether GGt and Rt

are cointegrated, with β = 1 in equation (10).

However, in the context of this approach, Bohn (2007) argued that if

the revenue and with-interest spending series are stationary after any finite

number of differencing operations, the intertemporal budget constraint is

satisfied. Moreover, for the sustainability test developed by Quintos (1995),

Bohn (2007) showed that it is misleading to determine whether the neces-

sary or sufficient condition holds based on the coefficient of the cointegration

vector. Bohn (2007) argued that all cointegrating conditions are merely “suf-

ficient” for transversality. Given Bohn’s (2007) argument, the cointegration

approach for judging the sustainability of public debt allows us to examine

only the sufficient condition. In addition, Bohn (2007) suggested that all of

the sustainability conditions, be they strong, weak, or absurdly weak, imply

that the transversality condition and the intertemporal government budget

constraints are satisfied.10 Therefore, we modify the scenarios for deficit

sustainability suggested by Quintos (1995) and Martin (2000) as follows:

(1) The deficit is “sustainable” if there is a cointegration relationship be-

tween GGt and Rt, with 0 < β≤1.

9To determine whether the NPG condition is satisfied by using a unit-root test or

cointegration test, we also test for the stationarity of the first difference of public debt.

However, it is difficult to test for the “direction” of fiscal reform by examining the sta-

tionarity of public debt. Moreover, as suggested by Ahmed and Rogers (1995) and Bohn

(1998), it seems appropriate to deal with sustainability in a stochastic environment. How-

ever, since our motivation is to examine not only the sustainability problem but also the

“direction” of fiscal reform for the government budget, it is not necessarily important to

assume a stochastic environment in deriving the NPG condition. For these reasons, we

employ a simple cointegration approach.
10For details, see the arguments on pp. 1839–1843 of Bohn (2007).
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(2) β > 1 is not consistent with a deficit because revenues are growing at

a faster rate than expenditures, including interest payments.

Scenario (1) implies that only the sufficient condition (not the neces-

sary and sufficient conditions) for deficit sustainability is satisfied.11 Even

if β < 0, a confirmed cointegration relationship between GGt and Rt does

not necessarily imply that the budget deficit is unsustainable, according to

the arguments of Bohn (2007). Moreover, despite a confirmed cointegration

relationship between revenues and expenditures, the estimated β could be

positive but insignificant. In these cases, we simply report the existence of a

confirmed cointegration relationship between GGt and Rt.

To estimate β, we use the DOLS method developed by Stock and Watson

(1993). Using DOLS gives a more efficient estimate of the coefficient of the

cointegration vector than does straight OLS.

An estimated coefficient of between zero and unity on the variable GGt

multiplied by the dummy indicating fiscal reform implies that reform makes

the government budget sustainable. Given the above arguments, an esti-

mated coefficient exceeding unity implies that the reform enables the gov-

ernment to run budget surpluses.

11In a recent paper, Legrenzi and Milas (2011) assumed that the government’s intertem-

poral budget constraint is satisfied if government revenues and expenditures are cointe-

grated and if the estimated β = 1, whereas fiscal policy might not be sustainable if β < 1,

even if there is a cointegration relationship between government revenues and expenditures.

However, we do not apply the scenarios suggested by these authors because, according to

Bohn (2007), they could be misleading.
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3 Empirical Results

3.1 Datasets

All datasets are from the OECD Economic Outlook database (No.82).12

We use this database because, for comparing the influence of fiscal reform

in two different countries, it seems appropriate to use country data from the

same database, rather than using data from individual countries’ govern-

ments. For both Australia and Sweden, our quarterly data cover the period

1980:Q1–2007:Q4.13 GGt is current general government disbursements (in-

cluding interest payments) and Rt is current general government receipts.14

All variables are measured in real terms, based on GDP deflators, and are

seasonally adjusted, based on the X-12-ARIMA method.

3.2 Unit-root Tests for rt, GGt, and Rt

We report the results of the unit-root tests for each variable. To do this,

we first check whether both GGt and Rt are I(1) before we test for cointe-

gration between GGt and Rt.

In Section 2.1, we assumed that the interest rate rt is stationary around

its mean r. Thus, following Hatano (1999), before we perform the unit-root

tests for the fiscal variables, we check whether this assumption holds.

12The fiscal rules in two countries concern only the federal government budget, whereas

the data from the OECD cover general government, including local government. However,

the local government budget is hardly affected because the federal government exerts

strong control over the local public financial system through the system of intergovern-

mental transfers.
13We choose 1980 as the start of the sample period to avoid incorporating the effects of

the two oil crises of the 1970s.
14Property income received and paid by the government is excluded from both current

disbursement and receipts because these items have a rather incomplete coverage in the

OECD Economic outlook database and are typically very small, as indicated in Perotti

and Kontopoulos (2002). The averages of the share of property income received by the

government per current receipts in the sample periods are 6.184% in Australia and 7.628%

in Sweden. The averages of the share of property income paid by the government per

current disbursements are 9.621% in Australia and 8.243% in Sweden.
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To check whether each variable is stationary, we use the Augmented

Dickey–Fuller (1979) test (hereafter, ADF test). We also use the GLS-based

Dickey–Fuller unit-root test (hereafter, DF-GLS test) developed by Elliott

et al. (1996), and the Zivot and Andrews (1992) unit-root test. The rea-

son underlying the use of the former is that the DF-GLS test is sufficiently

powerful to detect a unit root in small samples. The Zivot and Andrews

(1992) test is useful because it can detect a unit root in a time series with

unknown structural change.15 More specifically, we perform both the ADF

and DF-GLS tests as benchmarks, and if we cannot confirm that the variable

is I(1), we repeat the test by including a structural break. To be compatible

with our theoretical arguments, and following standard practice, all our tests

include only a constant.

Table 1 reports the results for the unit-root test for rt (the real long-term

interest rate). For both countries, both the ADF and DF-GLS tests cannot

reject the null hypothesis that rt is nonstationary. By contrast, the Zivot

and Andrews (1992) unit-root test, including an unknown single structural

break, rejects the null of nonstationarity. These results validate an important

assumption underlying our model when a structural break is incorporated.

Table 2 shows the results for the fiscal variables. The results reveal that

nearly all the level variables are nonstationary. The exceptions include Rt

level, which is stationary for Australia according to the DF-GLS test, and for

Sweden according to the Zivot and Andrews (1992) test. However, there are

no rejections for the ADF test. Hence, we need to test the first differences

of the series.

All tests strongly reject the null hypothesis of nonstationarity for the first

differences. Therefore, all variables may be treated as single (I(1)) unit-root

process.

15Economic circumstances within each country affect public expenditures, revenues, and

the long-term interest rate. Moreover, changes in the deficit may result more from the

government’s own efforts than from the binding rules set by foreign countries or interna-

tional organizations. Hence, the structural breaks evident in the variables we use may

arise because of endogenous factors. Therefore, we use the unit-root test of Zivot and

Andrews (1992) with an endogenous structural break.
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3.3 On the Existence of Cointegration Relationships

Between Gt, rtDt−1, and Rt

The results reported in Tables 1 and 2 validate the assumptions necessary

for testing the sustainability of the budget deficit. In this subsection, we test

for cointegration between Rt and GGt.

We first perform Johansen’s (1995) cointegration test for Rt and GGt

by employing the specification that there are no linear time trends in the

levels of the data. The result in Table 3 shows that the null hypothesis of no

cointegration vector (r = 0) is rejected in favor of at least one cointegration

vector at the 1% level of significance for the two countries.

Second, we employ the unit-root test for the budget deficit GGt − Rt.

The unit-root test for GGt −Rt is equivalent to the test of the cointegration

relationship among Gt, rtDt−1, and Rt. Especially, we implement the Zivot

and Andrews (1992) test with a single unknown break. The results are

reported in Table 4. Table 4 shows that the stationarity of GGt − Rt is

confirmed when we assume a structural break.16

3.4 The DOLS Results and the Influence of Fiscal Re-

form

Based on the results of testing for cointegration between Rt and GGt, we

can confirm a cointegration relationship between Gt, rtDt−1, and Rt. In this

subsection, we use the DOLS approach to estimate the cointegration vector

and check whether the fiscal reform affects the sustainability of fiscal policy.

16A method developed by Gregory and Hansen (1996) is useful for performing a coin-

tegration test when there is a single break. However, when using this test, we could only

find evidence of a cointegration relationship among Gt, rtDt−1, and Rt by limiting the

sample period. This suggests that there are multiple breaks during the sample period.

Dealing with this problem would require testing for a unit root (cointegration) when there

are multiple breaks, as did Martin (2000), Bai and Perron (2003), Arghyrou and Luin-

tel (2007), and Kejriwal and Perron (2010). Although a variety of tests are proposed in

these papers, there seems to be no established method for testing for cointegration when

there are multiple breaks. Thus, we are limited to detecting single structural breaks and

observing the data. Addressing this limitation awaits further research.
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According to the results based on incorporating a break shown in Table

3, there may have been a structural change in the relationship between Rt

and GGt around 1984. In 1984, the fiscal condition in both two countries

were gradually improving as shown in Figures 1 and 2. This perhaps re-

flects the economic recovery observed in the developed countries this year.

Moreover, as discussed in Section 1, since 1996, Australia has set an expen-

diture ceiling by balancing the government budget across the business cycle.

Likewise, the Swedish government introduced an expenditure ceiling in 1996.

In this context, Figures 1 and 2 depict the trends in the budget balance

(Rt − GGt) in the two countries. According to Figure 1, although the Aus-

tralian government ran deficits from 1991 to 1995, its budget balance has

been positive since 1996. Further, as shown in Figure 2, the budget deficit in

Sweden decreased between 1995 and 1997, but was positive between 1997:Q4

and 2002:Q1. This suggests that there may have been a structural change

between Rt and GGt before and after the introduction of the fiscal rules.17

Alternatively, we observe a downward trend in the government budget bal-

ance around the early 2000s in both countries (2000–2002 in Australia and

2002–2003 in Sweden).18 Based on these arguments, which are supported

by the data as well as the statistical results, we can legitimately argue that

a dummy variable representing a structural break should be included when

estimating the DOLS equation.

For this purpose, we incorporate dummy variables identifying the periods

in which the fiscal rules were introduced, which are represented as structural

17Furthermore, to examine how governments strive to restrict government expenditures

and successfully reduce the budget deficit, we purify the “outcome” gained from the effort

made to restrain expenditure. We do this to exploit the cyclically adjusted data or trend

component in the original time-series data. These movements illustrate clearly that both

governments have succeeded in restricting expenditures to be less than revenues in most

periods since the introduction of the fiscal rule. These results also support the notion that

there may have been a structural change before and after the introduction of the fiscal rules.

Detailed arguments can be obtained from the former version of this paper, which is avail-

able from the author’s website: https://sites.google.com/site/tomomisite/research/dp.
18The global economy entered a recessionary phase in 2000-2001 owing to the slowdown

of the U.S. economy and bursting of so-called “information-technology bubble.” Owing to

the recession, the budget balance temporarlily worsend around the year 2000 in both the

countries.

13



breaks, namely, Df for Australia and D̃f for Sweden.19 Initial testing detects

a breakpoint in 1984:Q3 in Australia and one in 1984:Q2 in Sweden. To deal

with these breaks, the dummy variable D84 for Australia takes a value of

unity from 1984:Q3 to 1996:Q2, and the dummy variable D̃84 for Sweden

takes a value of unity from 1984:Q2 to 1995:Q4 (and both are zero other-

wise). For the other dummy variables, Df in Australia takes a value of unity

for the period 1996:Q3–2000:Q4, and D̃f in Sweden takes a value of unity

for the period 1996:Q1–2001:Q4 (zero otherwise). Based on the movements

in Rt and GGt shown in Figures 1 and 2, we propose to deal with possible

breaks around 2000. Thus, for Australia, we construct a dummy variable D01

that takes a value of unity from 2001:Q1 (zero otherwise). For Sweden, the

dummy variable D02 takes a value of unity from 2002:Q1 (zero otherwise).

Clearly, we can determine the effects of the fiscal reforms based not only on

the coefficients of Df and D̃f but also on those of D01 and D02. This is

because the fiscal rules adopted in Australia and Sweden have been effective

since being introduced.

We estimate equation (11) for Australia and equation (12) for Sweden as

shown below:

Rt = α +Df +D84 +D01 + β1GGt + β2(Df ∗GGt)

+β3(D84 ∗GGt) + β4(D01 ∗GGt) +

p∑
j=−p

γjGGt−j

+

p∑
j=−p

δj(Df ∗GGt−j) +

p∑
j=−p

ϕj(D84 ∗GGt−j)

+

p∑
j=−p

ψj(D01 ∗GGt−j) + uAUS
t , (11)

Rt = α̃ + D̃f + D̃84 +D02 + β̃1GGt + β̃2(D̃f ∗GGt)

+β̃3(D̃84 ∗GGt) + β̃4(D02 ∗GGt) +

p∑
j=−p

γ̃jGGt−j

19In Australia, the fiscal year is from July to the following June. In Sweden, the fiscal

year corresponds to the calendar year. Our dummy variables for identifying the introduc-

tion of fiscal reform are consistent with these definitions.
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+

p∑
j=−p

δ̃j(D̃f ∗GGt−j) +

p∑
j=−p

ϕ̃j(D̃84 ∗GGt−j)

+

p∑
j=−p

ψ̃j(D02 ∗GGt−j) + uSWE
t , (12)

where j is the number of leads and lags in the DOLS equation. We assume

lag and lead lengths of unity.

Tables 5 and 6 report the results of the DOLS estimation. Table 5 re-

ports the estimation results based on excluding the dummy variables. These

results show that in the simplified model, the estimated β1 is not significant.

However, as shown in Table 6, the estimated coefficients for Df ∗ GGt (β2

and β̃2) are positive and significant, particularly in Sweden, where the esti-

mate is greater than unity. This also applies to the estimates of β4 and β̃4.

Moreover, we test the following null hypotheses: β2 = β4 = Df = D01 = 0

(for Australia) and β̃2 = β̃4 = D̃f = D02 = 0 (for Sweden). To test these

hypotheses, we use a Wald test to check for structural change following the

introduction of the expenditure rules. Because we reject the null hypothesis

for both countries, we confirm that structural changes took place, both in

the intercept and the slope parameters, following the introduction of fiscal

reform.

To check the robustness of our DOLS estimates, we reestimate the model

by increasing the lag length to three.20 Table 7 reports the results. The es-

timates for both β̃2 and β̃4 are greater than unity and significant in all cases

for Sweden. By contrast, in the Australian case, β2 and β4 in Table 7 range

from 0.686 to 1.027. When two-period leads and lags are used, the estimate

of β2 exceeds unity, but β4 is 0.812.

As shown in Tables 6 and 7, the estimates of β1 (β̃1) and β3 (β̃3) are

neither positive nor significant in any case. These results suggest that fiscal

policy may not have been sustainable in either Sweden or Australia before

these countries introduced their respective fiscal rules. However, based on

20We set a maximum lag length of three because Stock and Watson (1993) showed that,

unlike increasing the number of observations, increasing the number of lags and the kernel

length does not appreciably improve the coverage rate. Nevertheless, because we were

unable to draw on any established method for determining the lag and lead lengths for

DOLS estimation, we could not identify specific values for lag and lead lengths.
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these results and our discussion of the estimated β coefficient in Section 2.2,

we conclude that the expenditure ceiling introduced in 1996 by the Swedish

government allowed it to run a budget surplus, even after accounting for the

structural break that followed the introduction of the fiscal rule. Conversely,

although the Australian reform was also useful in ensuring the sustainability

of the Australian government’s budget, we cannot necessarily conclude that

it helped yield a budget surplus, at least from the viewpoint of a statistical

long-run relationship, according to the arguments presented in Section 2.2.

4 Conclusion

In this paper, we examined the influence of fiscal reform on the sustain-

ability of fiscal policy. We analyzed Australia and Sweden because these two

countries have been adopting fiscal rules since the mid-1990s. Based on the

scenarios used to determine the sustainability of fiscal policy discussed in

Section 2.2, although the Australian reform has been useful for ensuring the

sustainability of fiscal policy, revenue has not necessarily grown at a faster

rate than expenditure from the viewpoint of a statistical long-run relation-

ship between the two variables. By contrast, for Sweden, we found that,

in terms of the long-run relationship between revenue and expenditure, re-

form has been beneficial for running a budget surplus because, for the period

following the reform, the estimated coefficients of GGt, namely β̃2 and β̃4,

exceed unity.

Although many existing empirical studies on the sustainability of fiscal

policy have merely investigated whether the intertemporal government bud-

get constraint holds in the long run, our results suggest that the introduction

of a fiscal rule contributes to restoring the sustainability of fiscal policy.

Incidentally, the fiscal rules in both countries only cover the federal (cen-

tral) government. However, if the fiscal rule also covers the local government

budget, it may exert a stronger influence to suppress government expendi-

tures within a country. The inclusion of local public sector in the coverage

of the rule may be desired.

Putting this aside, government of most EU countries have adopted the
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fiscal rule in accordance with the Maastricht Treaty and the Stability and

Growth Pact. Since we have focused on examining the reforms initiated in

the wake of fiscal aggrevation in countries, we do not examine the post-EMU

fiscal reforms. However, binding rules in the wake of pressure from foreign

countries or international organizations may also affect the sustainability of

fiscal policy. In that sense, post EMU fiscal reforms should be strongly ad-

dressed in future research. Further, the fiscal rules in some states within one

country might be changed. In such case, the intranational comparison may

be also worthy of investigation.

References

Afonso, A. (2006), Fiscal Sustainability: The Unpleasant European Case,

FinanzArchiv 61, 19–44.

Afonso, A., and C. Rault (2009), 3-Step Analysis of Public Finances Sustain-

ability: The Case of the European Union, Papers Presented at the 65th

Congress of the International Institute of Public Finance, Cape Town,

South Africa.

Ahmed, S., and J. Rogers (1995), Government Budget Deficits and Trade

Deficits: Are Present Value Constraints Satisfied in Long-Term Data?

Journal of Monetary Economics 36, 351–374.

Alesina, A. (2010), Fiscal Adjustment: Lessons from Recent History,

http://www.economics.harvard.edu/faculty/alesina/files/

Fiscal%2BAdjustments lessons.pdf

Arghyrou, M. G., and K. B. Luintel (2007), Government Solvency: Revisiting

Some EMU Countries, Journal of Macroeconomics 29, 387–410.

Bai, J., and P. Perron (2003), Computation and Analysis of Multiple Struc-

tural Change Models, Journal of Applied Econometrics 18, 212–38.

Bohn, H. (1998), The Behavior of U.S. Public Debt and Deficits, Quarterly

Journal of Economics 113, 949–963.

17



Bohn, H. (2007), Are Stationarity and Cointegration Restrictions Really Nec-

essary for the Intertemporal Budget Constraint? Journal of Monetary

Economics 54, 1837–1847.

Bohn, H. (2008), The Sustainability of Fiscal Policy in the United States, in:

Neck, R., and J-E. Sturm eds., Sustainability of Public Debt, the MIT

Press, Cambridge, Massachusetts, 15–49.

Bravo, A. B. S., and A. L. Silvestre (2002), Intertemporal Sustainability of

Fiscal Policies: Some Tests for European Countries, European Journal

of Political Economy 18, 517–528.

De Haan, J., and J-E. Sturm (1997), Political and Economic Determinants

of OECD Budget Deficits and Government Expenditures: A Reinvesti-

gation, European Journal of Political Economy 13, 739–750.

De Haan, J., Moessen, W., and B. Volkerink (1999), Budgetary Procedures–

Aspects and Changes: New Evidence for Some European Countries,

in: Poterba, J.M. and J. von Hagen eds., Fiscal Institutions and Fiscal

Performance, the University Chicago Press, Chicago, 265–299.

Dickey, D. A., and A. Fuller (1979), Distribution of the Estimators for Au-

toregressive Time Series with a Unit Root, Journal of American Statis-

tical Association 74, 427–431.

Doi, T., Hoshi, T., and T. Okimoto (2011), Japanese Government Debt and

Sustainability of Fiscal Policy, Journal of the Japanese and International

Economies 25, 414–433.

Elliott, G., T. J. Rothenberg, and J. H. Stock (1996), Efficient Tests for an

Autoregressive Unit Root, Econometrica 64, 813–836.

Fatás, A. (2010), The Economics of Achieving Fiscal Sustainability,

http://faculty.insead.edu/fatas/Economics Fiscal Sustainability.pdf

Franco, D., and F. Zotteri (2010), Ensuring Fiscal Sustainability: Which

Role for Fiscal Rules? The Experience of European Countries, Papers

Presented at the 66th Congress of the International Institute of Public

Finance, Uppsala, Sweden.

18



Gregory, A. W., and B. E. Hansen (1996), Residual-Based Tests for Coin-

tegration in Models with Regime Shifts, Journal of Econometrics 70,

99–126.

Hakkio, C. S., and M. Rush (1991), Is the Budget Deficit “Too Large?”

Economic Inquiry 29, 429–445.

Hallerberg, M., Strauch, R., and J. von Hagen (2007), The Design of Fiscal

Rules and Forms of Governance in European Union Countries, European

Journal of Political Economy 23, 338–359.

Hatano, T. (1999), The Sustainability of Fiscal Policy Management, Hitot-

subashi Review 122, 715–732 (in Japanese).

Hatemi-J, A. (2002a), Is the Government’s Intertemporal Budget Constraint

Fulfilled in Sweden? An Application of the Kalman Filter, Applied

Economics Letters 9, 433–439.

Hatemi-J, A. (2002b), Fiscal Policy in Sweden: Effects of EMU Criteria

Convergence, Economic Modelling 19, 121–136.

Hosono, K., and M. Sakuragawa (2010), Fiscal Sustainability of Japan: A

Dynamic Stochastic General Equilibrium Approach, Japanese Economic

Review 61, 517–537.

Hosono, K., and M. Sakuragawa (2011), Fiscal Sustainability in Japan, Jour-

nal of the Japanese and International Economies 25, 434–446.

Johansen, S. (1995), Likelihood-Based Inference in Cointegrated Vector

Auto-Regressive Models, Oxford University Press, Oxford.

Kennedy, S., and J. Robbins (2003), The Role of Fiscal Rules in Determin-

ing Fiscal Performance, Papers Presented at the Third Banca d’Italia

Workshop on Public Finance.

http://www.bancaditalia.it/studiricerche/convegni/atti/fisc Fiscal

rules/session1/237-266 Fiscal kennedy Fiscal robbins Fiscal %26 Fiscal

delorme.pdf

19



Kejriwal, M., and P. Perron (2010), Testing for Multiple Structural Changes

in Cointegrated Regression Models, Journal of Business and Economic

Statistics 28, 503–522.

Konishi, H. (2006), Spending Cuts or Tax Increases? The Composition of

Fiscal Adjustment as a Signal, European Economic Review 50, 1441–

1469.

Legrenzi, G., and C. Milas (2011), Spend-and-Tax Adjustments and the Sus-

tainability of the Government’s Intertemporal Budget Constraint. Eco-

nomic Inquiry, forthcoming.

Li, B. (2009), On the Identification of Fiscal Policy Behavior, CAEPR Work-

ing Paper 2008-026 (updated in March 2009).

Martin, G. M. (2000), US Deficit Sustainability: A New Approach Based

on Multiple Endogenous Breaks, Journal of Applied Econometrics 15,

83–105.

Olekalns, N., 2000. Sustainability and stability? Australian fiscal policy in

the twentieth century. Australian Economic Papers 39 (2), pp. 138-51.

Perotti, R., and Y. Kontopoulos (2002), Fragmented Fiscal Policy, Journal

of Public Economics 86, 191–222.

Quintos, C. E. (1995), Sustainability of the Deficit Process with Structural

Shifts, Journal of Business and Economic Statistics 13, 409–417.

Rose, S. (2010), Institutions and Fiscal Sustainability, National Tax Journal

63, 807–838.

Simes, R. (2003), Fiscal Policy Rules in Australia,

http://cama.anu.edu.au/Events/FiscalConf/papers/Simes%20Paper.pdf

Stock, J., and M. W. Watson (1993), A Simple Estimator of Cointegrating

Vectors in Higher Order Integrated Systems, Econometrica 61, 783–820.

Tanaka, H. (2003), Fiscal Consolidation and Medium-Term Fiscal Planning

in Japan, OECD Journal of Budgeting 3, 105–137

20



Trehan, B., and C.E. Walsh (1991), Testing Intertemporal Budget Con-

straints: Theory and Applications to U.S. Federal Budget and Current

Account Deficits, Journal of Money, Credit and Banking 23, 206–223.

Uctum, M., Thurston, T., and R. Uctum (2006), Public Debt, the Unit Root

Hypothesis and Structural Breaks: A Multi-Country Analysis, Econom-

ica 62, 197–222.

von Hagen, J. (2006), Fiscal Rules and Fiscal Performance in the EU and

Japan, Monetary and Economic Studies 24, 25–60.

von Hagen, J., and I. Harden (1995), Budget Processes and Commitment to

Fiscal Discipline, European Economics Review 39, 771–779.

Wehner, J. (2007), Budget Reform and Legislative Control in Sweden, Jour-

nal of European Public Policy 14, 313–332.

Zivot, E., and D. W. K. Andrews (1992), Further Evidence on the Great

Crash, the Oil Price Shock, and the Unit-Root Hypothesis, Journal of

Business and Economic Statistics 10, 251–270.

21



Figure 1: The budget balance (R–GG) in Australia

Source: OECD Economic Outlook (No.82)

Note: Quarterly data used.

Figure 2: The budget balance (R–GG) in Sweden

Source: OECD Economic Outlook (No.82)

Note: Quarterly data used.
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Table 1

Unit-root test for long-term interest rate (rt). Sample period = 1980:Q1–2007:Q4 for

Australia (number of observations = 112) and 1980:Q1–2007:Q4 for Sweden (number of

observations = 112)

Australia Sweden

ADF –1.106 –1.229

Lags 3 1

DF-GLS –1.013 0.000

Lags 4 4

Z-A –5.015∗∗ –6.334∗∗∗

Lags 3 1

Break point 1991:Q1 1996:Q3

Note: ADF indicates the results of the Augmented Dickey–Fuller stationarity test, DF-GLS is the

GLS detrended Dickey-Fuller stationarity test suggested by Elliott et al. (1996), and Z-A is the unit-root

test including an unknown structural break suggested by Zivot and Andrews (1992). The lag length is

chosen using the Akaike Information Criterion (AIC) by setting the maximum length as eight. Asterisks

indicate level of significance: ∗ = 10%, ∗∗ = 5%, and ∗ ∗ ∗ = 1%.
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Table 2

Unit-root test for the government revenues (Rt) and the government expenditures with

net interest payment (GGt). Sample period = 1980:Q1–2007:Q4 for Australia (number of

observations = 112) and 1980:Q1–2007:Q4 for Sweden (number of observations = 112)

Country Rt GGt ∆Rt ∆GGt

Australia ADF 1.417 1.201 –11.680∗∗∗ –5.810∗∗∗

Lags 2 3 1 2

DF-GLS –1.639∗ 1.001 –2.323∗∗ –2.241∗∗

Lags 7 7 6 7

Z-A –3.372 –3.016 –12.381∗∗∗ –6.736∗∗∗

Lags 3 3 1 2

Breakpoint 1990:Q3 1992:Q3 1993:Q2 1989:Q2

Sweden ADF 0.024 0.102 –3.331∗∗ –4.248∗∗∗

Lags 8 8 7 7

DF-GLS 1.253 1.188 –2.517∗∗ –2.671∗∗∗

Lags 8 7 6 6

Z-A –4.609∗ –3.563 –5.916∗∗∗ –6.855∗∗∗

Lags 2 2 1 3

Breakpoint 1991:Q1 1990:Q3 1989:Q4 1994:Q4

Note: All tests include an intercept. ADF indicates the results of the Augmented Dickey–Fuller

stationarity test, DF-GLS is the GLS detrended Dickey–Fuller stationarity test suggested by Elliott et

al. (1996), and Z-A is the unit-root test including an unknown structural break suggested by Zivot and

Andrews (1992). The lag length is chosen using the AIC by setting the maximum length as eight. Asterisks

indicate level of significance: ∗ = 10%, ∗∗ = 5%, and ∗ ∗ ∗ = 1%.
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Table 3

Trace statistics for Johansen’s (1995) cointegration tests for the government revenues (Rt)

and the government expenditures with net interest payment GGt). Sample period =

1980:Q1–2007:Q4 for Australia (number of observations = 112) and 1980:Q1–2007:Q4 for

Sweden (number of observations = 112)

Country test statistics

Australia 60.533∗∗∗

Sweden 36.729∗∗∗

Note: Note: Our model assumes no linear time trends in levels. The lag length is three in Australia

and eight in Sweden after setting the maximum length as eight (using the AIC in both cases). Criti-

cal values are from MacKinnon et al. (1999) (critical value = 25.08 (1%)). Asterisks indicate level of

significance: ∗ = 10%, ∗∗ = 5%, and ∗ ∗ ∗ = 1%.

Table 4

Unit-root test for budget balance (Rt–GGt). Sample period = 1980:Q1–2007:Q4 for Aus-

tralia (number of observations = 112) and 1980:Q1–2007:Q4 for Sweden (number of ob-

servations = 112)

Australia Sweden

Z-A –5.008∗∗ –4.942∗∗

Lags 3 2

Breakpoint 1984:Q3 1984:Q2

Note: Z-A is the unit-root test including an unknown structural break suggested by Zivot and Andrews

(1992). The lag length is chosen using AIC by setting the maximum length as eight. Asterisks indicate

level of significance: ∗ = 10%, ∗∗ = 5%, and ∗ ∗ ∗ = 1%.
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Table 5

Results of DOLS (without the dummies for breaks). Dependent variable = the government

revenues (Rt). Sample period = 1980:Q1–2007:Q4 for Australia (number of observations

= 112) and 1980:Q1–2007:Q4 for Sweden (number of observations = 112)

Country β R̄2

Australia 0.382 0.975

(0.325)

Sweden 0.552 0.815

(0.783)

Note: The coefficients for the leading and lagged values of GGt are not shown for brevity. A con-

stant term is included (results not shown). Standard errors in parentheses. Asterisks indicate level of

significance: ∗ = 10%, ∗∗ = 5%, and ∗ ∗ ∗ = 1%.

Table 6

Results of DOLS. Dependent variable = the government revenues (Rt). Sample period =

1980:Q1–2007:Q4 for Australia (number of observations = 112) and 1980:Q1–2007:Q4 for

Sweden (number of observations = 112)

Australia β1 β2 β3 β4 R̄2 Wald statistics

–0.067 0.504∗ –0.030 0.639∗∗ 0.984 15.6∗∗∗

(0.407) (0.328) (0.274) (0.304)

Sweden β̃1 β̃2 β̃3 β̃4 R̄2 Wald statistics

0.210 1.617∗∗∗ –0.457 1.663∗∗∗ 0.952 45.7∗∗∗

(0.640) (0.568) (0.449) (0.436)

Note: The results of the coefficients for the leading and lagged values of GGt, Df ∗GGt in Australia,

D̃f ∗GGt in Sweden, D84 ∗GGt in Australia, D̃84 ∗GGt in Sweden, D01 ∗GGt in Australia, and D02 ∗GGt

in Sweden are not shown for brevity. A constant term is added, and Df in Australia, D̃f in Sweden, D84

in Australia, D̃84 in Sweden, D01 in Australia, and D02 in Sweden are included in the regression equation

as dummy variables for the intercept (results not shown for brevity). Standard errors are in parentheses.

Wald statistics are the results of tests of the null hypothesis that β2 = β4 = Df = D01 = 0 (in Australia)

or β̃2 = β̃4 = D̃f = D01 = 0 (in Sweden). Asterisks indicate level of significance: ∗ = 10%, ∗∗ = 5%, and

∗ ∗ ∗ = 1%.
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Table 7

Results of DOLS (robustness check of changing lag and lead length). Dependent variable =

the government revenues (Rt). Sample period = 1980:Q1–2007:Q4 for Australia (number

of observations = 112) and 1980:Q1–2007:Q4 for Sweden (number of observations = 112)

Australia Lags & Leads β1 β2 β3 β4 R̄2 Wald statistics

2 –0.399 1.027∗∗∗ 0.060 0.812∗∗∗ 0.986 29.6∗∗∗

(0.417) (0.363) (0.297) (0.326)

3 –0.618 0.773∗∗ 0.093 0.686∗∗ 0.986 13.8∗∗∗

(0.458) (0.434) (0.346) (0.382)

Sweden Lags & Leads β̃1 β̃2 β̃3 β̃4 R̄2 Wald statistics

2 0.191 1.651∗∗∗ –0.563 1.545∗∗∗ 0.950 41.4∗∗∗

(0.698) (0.626) (0.502) (0.499)

3 0.420 1.528∗∗ –0.805∗ 1.509∗∗∗ 0.948 50.8∗∗∗

(0.788) (0.716) (0.600) (0.574)

Note: The coefficients for the leading and lagged values of GGt, Df ∗ GGt in Australia, D̃f ∗ GGt

in Sweden, D84 ∗ GGt in Australia, D̃84 ∗ GGt in Sweden, D01 ∗ GGt in Australia, and D02 ∗ GGt in

Sweden are not shown for brevity. A constant term is added, and Df in Australia, D̃f in Sweden, D84 in

Australia, D̃84 in Sweden, D01 in Australia, and D02 in Sweden are included in the regression equation

as dummy variables for the intercept (results not shown for brevity). Standard errors are in parentheses.

Wald statistics are the results of tests of the null hypothesis that β2 = β4 = Df = D01 = 0 (in Australia)

or β̃2 = β̃4 = D̃f = D01 = 0 (in Sweden). Asterisks indicate level of significance: ∗ = 10%, ∗∗ = 5%, and

∗ ∗ ∗ = 1%.
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