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Abstract

How does Australian aggregate output respond when the Government changes

taxation rates? To answer this question I construct a new dataseries of changes

in tax policy by examining the Australian Budget Documents and tax legislation.

I record the primary motivation for each change which allows me to separate tax

changes into two categories: changes motivated by economic conditions and changes

motivated by more exogenous reasons. I then use this series of exogenous tax

changes to estimate the effects of tax changes on output. This strategy overcomes

some of the endogeneity concerns inherent in estimating the effect of tax changes

on output and should provide consistent estimates. My baseline results suggest

that changes in tax policy do not have a significant impact on output in Australia.

These results appear to be driven by the terms of trade boom that Australia has

experienced since 2004. Once I account for the terms of trade effect I find that

a tax increase of 1% of GDP causes output to fall by as much as 1.19%. Even

having accounted for the terms of trade effect, my estimates are smaller than the

estimates of similar studies in the US and UK. My results agree with other studies

that suggest that the effect of tax changes in a small open economy like Australia

is likely to be smaller than in a larger economy such as the United States.
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1 Introduction

The impact of changes in tax policy is currently a major issue for public policy. The in-

troduction of the Minerals Resource Rent Tax in 2010 caused heated controversy. Some

argued that the tax was necessary to fairly distribute the benefits of the mining boom,

while others argued that the tax would harm Australia’s international competitiveness,

cause lower growth and increase the cost of living for Australians. In this thesis, I develop

a new dataset of changes in tax policy and investigate the extent to which aggregate out-

put responds when the Government changes tax policy.

There is an important distinction between changes in tax policy and changes in tax

revenues. I define a change in tax policy as any deliberate policy action by the Australian

Government which alters tax liabilities in Australia. Tax revenues, the income gained

by the government from taxation, depend on tax policy as well as a number of other

factors including fluctuations in output, company profits, inflation and stock market per-

formance. Because of the policy implications, the goal of this thesis is to identify changes

in tax policy and their impact on output.

However, there is an identification problem: data on changes in tax policy have not

been readily available in the past while data on tax revenues have been readily available.

Consequently researchers have often used changes in tax revenues as a proxy for changes

in tax policy. This approach faces an endogeneity problem: changes in tax policy are

likely to impact GDP, but tax revenues are also driven by GDP. Romer and Romer (2010)

note a further source of endogeneity: many changes in tax policy are motivated by eco-

nomic conditions that are also likely to impact output in the near future. For instance

the government may cut tax rates to fight an expected economic downturn. Such changes

in tax policy are endogenous to output.

Romer and Romer (2010) suggest one way to deal with the identification and endo-

geneity problems: I call this the “historical approach”. Instead of relying tax revenues

data, they identify actual changes in tax policy. To do so they scour historical documents

in the United States - including presidential speeches, the Economic Reports of the Pres-

ident, and reports of Congressional committees - and record major legislated changes in

tax policy. They then evaluate each tax change and separate “endogenous” and “exoge-

nous” changes. Endogenous tax changes are those taken in response to factors likely to

impact output in the near future; for instance if the government raises tax rates to pay

for an increase in insfrastructure spending. Exogenous tax changes are taken for reasons
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unlikely to impact output in the near future; for instance the government may increase

the tax rate on high income earners to curb inequality. Romer and Romer (2010) use the

exogenous tax changes to estimate the effect of changes in tax policy on output.

I adopt the historical approach in Australia. In many ways, Australia is an ideal

setting for the this approach: unlike the United States, Australia has an annual Bud-

get surrounded by much fanfare; in it the Government announces many new tax policy

changes and records other changes taken throughout the year. I take advantage of the

wealth of information available in the Budget documents, other official documents and

legislation to record major legislated changes in tax policy. For each tax change I record

several important characteristics: the effect on revenue, the timing of the change and

the motivation for the change given in the documents. This information allows me to

construct a dataset of changes in tax policy in Australia under the current inflation tar-

geting policy regime, 1993-present. Following Romer and Romer (2010) I then identify

exogenous changes in tax policy and use them to estimate the effects of tax changes on

output. This strategy is designed to overcome the endogeneity issues discussed above

and to provide consistent estimates of the effect of tax policy changes on output.

The first key contribution of my thesis is that I have constructed a new database of

Australian tax policy changes. As described above, conventional proxies for tax policy

changes, such as the change in tax revenues, include the effects of many non-policy fac-

tors. My identification of legislated tax changes gives a more accurate representation of

actual policy decisions. The second key contribution of my thesis is to use my new data

to estimate the effect of tax changes on output. This work is among the first papers

to consider the effect of changes in tax policy in Australia or indeed in any small open

economy. Most empirical work has estimated the effect of tax changes in the United

States. Romer and Romer (2010) find that tax increases are highly contractionary: their

estimates suggest that a tax increase of 1% of GDP reduces output over the next three

years by nearly 3%. I find robust evidence that the behaviour of output following a tax

change is different in Australia. My baseline results suggest that tax changes in Aus-

tralia have no statistically significant effect on output. This result is robust to a number

of control variables and adjustments to my dataset.

I seek to understand why output does not respond to changes in tax policy. One

explanation is that Australia is a small open economy: changes in tax policy may have

less effect on the macroeconomy because many other international factors drive macroe-

conomic movements. I find evidence that supports this view; in particular, Australia has
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experienced a terms of trade boom since 2004. Once I account for the terms of trade

effect, I find that a tax increase causes a fall in output. My estimates suggest that a tax

increase equal to 1% of GDP causes output to fall by between 0.87% and 1.19%. Even

after accounting for the terms of trade boom, this effect is less than in Romer and Romer

(2010) and Cloyne (2013) for the US and UK. My results agree with several other studies

(Perotti (2005) and Ilzetzki (2011)) that suggest that the effect of tax changes in a small

open economy like Australia is likely to be much smaller than in a large economy like the

US.
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2 Literature Review

Various theoretical schools disagree about the effect of tax changes on output. Through

much of the 20th century, the Keynesian view of tax changes dominated: it predicted

that a tax cut would increase disposable income, causing higher consumption and output.

Barro (1974) disagreed. He revived the theory of “Ricardian equivalence” and argued that

tax changes should not effect output. Empirical work also disagrees about the effect of

tax changes on output. For instance Mountford and Uhlig (2009) find a particularly

large effect: a 1% tax cut can lead to as much as 5% of total additional GDP. On the

other hand Perotti (2005) finds that a tax cut actually decreases GDP in some countries,

including Australia.

The wide range of estimates is indicative of the challenges in estimating the effect

of tax policy changes on output. This is largely due to the identification and endogene-

ity issues that may undermine the reliability of many estimates. These issues arise for

two main reasons. First, most researchers do not have access to data that record actual

changes in tax policy; consequently they tend to use other related variables, commonly

tax revenues, to proxy. However tax revenues are heavily influenced by changes in output.

This causes an endogeneity problem; regressing output on tax revenues will cause incon-

sistent estimates of the impact of tax policy changes on output. Second, policymakers

often adjust tax policy in response to changes in output; for instance, a policymaker may

cut taxes to stimulate the economy in a recession. Such tax changes are endogenous to

output. Due to these challenges, the most important theme in the empirical literature

lies in the identification of changes in tax policy.

Two main approaches to identification have emerged in the literature: the historical

approach of Romer and Romer (2010) and the Structural Vector Autoregression (SVAR)

approach of Blanchard and Perotti (2002). I discuss the identification and endogeneity

problems as well as the conceptual background for the historical approach in Section 3.

2.1 The Historical Approach

Romer and Romer (2010) introduce a method to identify changes in tax policy from his-

torical documents in the United States. They examine documents such as presidential

speeches, the Economic Reports of the President and reports of Congressional commit-

tees and record major legislated changes in tax policy. These documents also contain

information about the size and timing of changes in tax policy which allows Romer and

Romer (2010) to construct a time series of legislated tax changes. This identification ap-
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proach isolates actual changes in tax policy and avoids relying on tax revenues to proxy;

consequently this approaches avoids the first source of endogeneity mentioned above in

Section 2.

To deal with the second source of endogeneity from Section 2, Romer and Romer

(2010) classify each change in tax policy as either “endogenous” or “exogenous”. En-

dogenous tax changes are taken in response to factors likely to impact output in the

near future. Exogenous tax changes are taken in response to factors unlikely to impact

output in the near future. The historical documents contain a wealth of information on

the history and motivation for each tax change, and most tax changes have a single clear

motivation, which allows Romer and Romer (2010) to make this classification. Under the

broad categories of endogenous and exogenous, they also classify each tax change into one

of four subcategories. Exogenous tax changes are those changes that fit into one of two

subcategories: tax changes that deal with an inherited Budget deficit and tax changes

to achieve some long-term goal such as higher normal growth, increased fairness or a

smaller role for government. There are also two endogenous subcategories: tax changes

taken to offset a change in government spending and tax changes taken to offset some

factor other than spending likely to impact output in the near future. They form a times

series using the exogenous changes and estimate the effect on output. Romer and Romer

(2010) argue that this should address the endogeneity problems and provide consistent

estimates because their series of exogenous tax changes should not be systematically cor-

related with other factors that are likely to impact output in the near future.

Romer and Romer (2010) note the following regarding their classification strategy:

‘Obviously, we do not use the term “exogenous” either in the strict econometric sense or

to mean that the changes have no economic causes. An equally appropriate terminology

would be “valid” and “invalid,” rather than “exogenous” and “endogenous”’ (p.769). The

same comment applies to my paper.

Cloyne (2013) adapts the Romer and Romer (2010) approach to the United Kingdom.

In many ways the UK provides a better setting for the historical approach than the US

because the UK has a centralised Budget process that is a major national event and the

centrepiece of the British tax process. This comprehensive source of information allows

Cloyne (2013) to compile a detailed database of nearly 2,500 tax policy changes. He then

identifies exogenous tax changes by adopting the Romer and Romer (2010) approach;

however he adapts the classification of tax changes to the UK context and uses eight

subcategories, four exogenous and four endogenous. The four exogenous subcategories

12



are; tax changes to improve long-run economic performance, ideological tax changes re-

lated to party political or social causes, tax changes imposed by rulings from external

bodies such as courts or the European Union, and tax changes to achieve fiscal consolida-

tion motivated by long-run considerations. The four endogenous subcategories are; tax

changes to manage demand, tax changes to stimulate production, tax changes to offset a

debt crisis, and tax changes to fund government spending decisions. Romer and Romer

(2010) and Cloyne (2013) find remarkably similar results: tax changes have a large effect

on GDP in the US and UK. A tax increase of 1% of GDP causes a 0.6% decrease in GDP

on impact, rising to a 2.5% decrease after three years.

Another issue that arises in these historical studies is whether the news or the imple-

mentation of a tax policy change is more important. That is, whether output responds

to news of a tax change or whether it responds when the tax change actually alters tax

liabilities. Romer and Romer (2010) record both the announcement date and the date of

effect of each tax change and find that output responds more to the implementation of a

tax change than to the news of the change.

2.2 The Structural VAR Approach: Blanchard and Perotti (2002)

The main competitor to the historical approach is to use an SVAR to identify changes in

tax policy. The key distinction between the SVAR and historical approaches is that the

SVAR literature infers changes in tax policy from tax revenue data, whereas the histor-

ical literature attempts to identify actual changes in tax policy from the historical record.

Many papers follow the approach used by Blanchard and Perotti (2002) (see Perotti

(2005), Ilzetzki (2011) and Auerbach and Gorodnichenko (2012)). I discuss the two key

aspects of their identification strategy. First, the authors are aware of the endogeneity

problems inherent in using tax revenues to proxy for changes in tax policy. They attempt

to account for these problems by identifying cyclically adjusted tax shocks. To do so,

they argue that shocks to tax revenues should be caused by two factors: output fluctua-

tions that impact tax revenues (the automatic response to output) and tax policy shocks.

Blanchard and Perotti (2002) aim to isolate tax revenue shocks caused by changes in

tax policy by purging tax revenues of the automatic response to output. They calculate

the automatic response to output as changes in output multiplied by the elasticity of

tax revenues with respect to output. They do not estimate this elasticity, rather they

assume it based on evidence from past studies: clearly their guess of this elasticity is a

key part of their approach (I discuss this elasticity further in Section 2.3). They then

correct tax revenue shocks for the automatic response to output which yields the desired
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cyclically adjusted tax revenue shocks. Second, to identify orthogonal tax policy shocks

they assume that tax policy does not react contemporaneously to output shocks: they

justify this assumption by arguing that it generally takes policymakers more than one

quarter to change tax policy in response to changes in economic activity.

I present a simplified discussion of the Blanchard and Perotti (2002) approach: of

course, this approach can incorporate additional variables into the VAR. Blanchard and

Perotti (2002) themselves also include government spending. In fact a key agenda of the

Blanchard and Perotti (2002) approach is to investigate the effect of government spending

on output. Papers in this literature generally find that the effect of tax policy changes is

much smaller than papers that use the historical approach. Using this approach in the

US, a tax increase of 1% of GDP is usually estimated to decrease GDP by around 1%

(for example in Blanchard and Perotti (2002)).

Following Blanchard and Perotti (2002) and Romer and Romer (2010), several papers

have attempted to integrate the SVAR and historical approaches. Favero and Giavazzi

(2012) do so by including the tax changes identified by Romer and Romer (2010) into

an SVAR model with a number of other variables including tax revenues. This approach

yields similar results to Blanchard and Perotti (2002); a tax increase of 1% of GDP causes

GDP to decrease by around 1%. Mertens and Ravn (2013a) also integrate the SVAR and

historical approaches. Their main idea is to treat the historical tax changes as a proxy

measure of latent structural tax shocks and to complement the standard VAR residual

covariance restrictions with moment restrictions on the proxy to achieve identification.

Unlike the Blanchard and Perotti (2002) SVAR, they do not need to assume the elasticity

of tax revenues with respect to output. Instead they estimate the elasticity. They find

that tax changes cause a much larger impact on GDP than the estimates of Blanchard

and Perotti (2002); their results are more similar to Romer and Romer (2010).

Mountford and Uhlig (2009) use a different method to identify tax policy changes in

an SVAR. They identify tax revenue shocks by imposing sign restrictions on tax revenues

and imposing orthogonality to a generic business cycle shock and a monetary policy

shock, which are also identified with sign restrictions. Depending on the specification,

they find that the a tax cut of 1% of GDP can cause GDP to increase by as much as 5%,

much larger than in Blanchard and Perotti (2002).
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2.3 Critiques of the Blanchard and Perotti (2002) Approach

While the Blanchard and Perotti (2002) approach has been particularly popular when

looking at the effects of government spending on output, there have been a number of

critiques of the Blanchard and Perotti (2002) approach when used to identify tax policy

changes. These concerns motivate me to identify tax policy changes using the historical

approach.

There are several key concerns. First, tax revenues in any form, even cyclically ad-

justed tax revenues, may not be a reliable tool for measuring the effects of tax policy

on output. Auerbach and Gorodnichenko (2012), who use the Blanchard and Perotti

(2002) approach to estimate the effects of government spending, state that they are not

confident about using this approach to measure the effects of tax policy for two reasons:

(i) because many of the unexpected changes in tax revenues may not arise as a result of

a change in tax policy, but rather as a result of a change in the relationship between tax

revenues and aggregate activity; (ii) because they expect the effects of a change in tax

policy to work, not only through the level of tax revenue, but also through the structure

of taxation (for instance through marginal tax rates).

Second, the reliability of the estimates depend crucially on the elasticity of tax rev-

enues with respect to output: this elasticity is needed to purge tax revenues of the

automatic response to output and successfully construct cyclically adjusted tax revenues.

Several authors have expressed concerns about this elasticity: (i) Auerbach and Gorod-

nichenko (2012) find that the output response to tax shocks are very sensitive to the value

of this elasticity; (ii) Mertens and Ravn (2013a) argue that the discrepancies between the

results in various SVAR studies arise because studies use different values for the elastic-

ity. Rather than using prior assumptions about the size of the elasticity, Mertens and

Ravn (2013a) estimate the elasticity and find that it is larger than typically assumed.

Based on their estimated elasticity, Mertens and Ravn (2013a) find that the response of

output to tax changes is significantly larger than in studies like Blanchard and Perotti

(2002). (iii) Caldara and Kamps (2012) show analytically that estimates of the effect

of tax changes on output using the SVAR approach will likely be biased downward if

the assumed elasticity is too small. Perotti (2012) argues that, on theoretical grounds,

the Blanchard and Perotti (2002) approach should generate estimates that are biased

toward zero. (iv) The Blanchard and Perotti (2002) approach assumes a constant value

for this elasticity: this may be unrealistic. Auerbach and Gorodnichenko (2012) argue

that this elasticity is likely to vary over the cycle, thereby introducing a bias of unknown

magnitude and direction. In the online Appendix to his paper, Cloyne (2013) observes
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that the elasticity is unlikely to be constant because changes to tax policy do not only

impact revenue, they also impact tax rates which partially determine the elasticity.

Third, Romer and Romer (2010) and Cloyne (2013) in his online Appendix argue

that correcting for the impact of output fluctuations on tax revenues by using cyclically

adjusted tax shocks does not adequately address the endogeneity issues. Many factors

impact both output and tax revenues, and the SVAR approach does not address possible

correlations between these factors. Furthermore, Romer and Romer (2010) argue that

the assumption that tax policy changes are not taken within the quarter in response to

an output shock is unrealistic. This assumption ignores the possibility that policymakers

make forward looking tax changes in response to expected future economic conditions.

For instance, a policymaker might cut taxes today to counteract an expected recession

in three months time.

2.4 International Evidence

While a number of studies have considered the effect of changes in tax policy on output

using US data, few studies have considered evidence from other countries. In particular

there has been limited research in small open economies like Australia.

One paper that does consider a range of countries is Perotti (2005). He applies

the Blanchard and Perotti (2002) SVAR approach to five OECD countries: Australia,

Canada, Germany, Great Britain and the US. For Canada, Germany and the US he finds

that a tax cut causes a small increase in output: a tax cut equal to 1% of GDP typically

causes GDP to expand by between 0.5% and 1%. In contrast, the Australian and UK

results are particularly notable and contrary to conventional wisdom: both on impact

and at longer horizons he finds that a tax cut causes output to fall. In Australia a tax

cut of 1% of output causes output to fall by around 0.5% on impact, a result which is

statistically significantly different from zero. The contractionary response of output lasts

for up to 14 periods.

The only other paper to explicitly study Australia is Dungey and Fry (2010) who

estimate an SVAR model of the Australian economy and identify revenue shocks using

sign restrictions. To separate the shocks to government revenue and expenditure they

implement sign restrictions on the impulse responses of GDP and absorption to these

shocks: a positive government revenue shock is negatively related to absorption, and a

positive government expenditure shock is positively related to GDP. They find that an

increase in tax revenues initially causes a contraction in GDP, but is expansionary at
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longer horizons. The authors note the main limitation of their approach: it does not

purport to identify changes to tax policy, rather it only captures changes in tax revenue.

Consequently the model does not adequately address the identification and endogeneity

issues inherent in estimating the impact of tax policy changes on output, and their results

must be taken with significant caution.

Ilzetzki (2011) develops a dataset of tax revenues, tax rates and tax elasticities for

28 countries, most of which are less developed countries. He applies the Blanchard and

Perotti (2002) SVAR approach to the 28 countries in his sample. Note however that he

does not consider each country individually - rather he pools countries in different ways

based on country characteristics - consequently he does not provide specific estimates

for Australia. One key result of his study is that there are large differences between the

effect of tax changes on output in different countries. Of direct relevance to my study,

he finds that the effect of tax changes is different in closed and open economies. Tax

cuts appear to be expansionary in closed economies: a tax cut of 1% of GDP causes

output to increase by 1.28% at longer horizons. In contrast he finds that tax cuts have

no expansionary effect in open economies: the effect of a tax change is very close to zero.

This finding suggests that in Australia, an open economy, changes in tax policy may not

have a large effect on output.

2.5 Other Related Studies

Next I look at several papers that consider alternate ways to explore the relationship

between tax policy and output.

Barro and Redlick (2011) use the change in average marginal income-tax rates as a

proxy for all tax policy changes in the US. They find that a tax increase of 1% of GDP

causes output to fall by around 1.1%. In addition to using the Blanchard and Perotti

(2002) approach, Ilzetzki (2011) also follows Barro and Redlick (2011) and estimates the

effect of a change in tax rates on output using a panel regression. He finds some evidence

that a cut in personal tax rates may stimulate output.

A related branch of the literature considers the effect of a fiscal consolidation on; that

is, any policy aimed at reducing government deficits and debt accumulation. The IMF

(2010) and Guajardo et al. (2014) adapt the Romer and Romer (2010) method to study

the effects of fiscal consolidation on economic activity in OECD countries including Aus-

tralia. They examine the historical record available in official documents to identify the

size, timing, and principal motivation for the fiscal consolidation actions taken by each
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country. They find that a fiscal consolidation has contractionary effects on output. Their

approach is different to Romer and Romer (2010) because these papers consider both

tax and expenditure changes, and only look at fiscal consolidation measures rather than

all changes in tax policy. Although these papers look at cross-country data, they pool

the countries together and study fiscal contractions as an international panel. They do

not look each individual country and they do not provide specific evidence about fiscal

consolidations in Australia.

Favero et al. (2011) build on these papers using the IMF (2010) data on fiscal con-

solidations. They consider how output responds to fiscal consolidations in eight OECD

countries (Belgium, Canada, France, Italy, Japan, Sweden, the United Kingdom and the

United States). They find that the output response to a fiscal consolidation ranges from

significantly contractionary in Belgium and Italy, to not significantly different from zero

in the UK, Sweden, Canada, and the US, to significantly expansionary in France and

Japan.

2.6 The Importance of Evidence from Different Countries

In an interesting discussion, Favero et al. (2011) emphasise the importance of studying

the effect of changes in fiscal policy, including tax policy, in different countries. They

discuss three reasons why the effect of fiscal policy on output may vary across countries.

First, countries have different fiscal reaction functions and attitudes to debt: each country

will aim to stabilise debt at a different level and over different horizons. Second, differ-

ent countries have a different style of fiscal policy. They use tax and spending policy in

different combinations. For instance, to achieve a fiscal consolidation a government may

increase taxes, decrease spending or some combination. Third, different countries have

more or less open economies which impacts the way the economy responds to domestic

and international shocks. Recall Ilzetzki (2011); his study supports this view by finding

that the effects of change in tax policy on output is much smaller in open economies than

in closed economies.

As most evidence centres on the US, this discussion suggests that evidence from

Australia, a small open economy with low government debt, would shed light on the effect

of tax policy changes in a different economic and policy environment. This motivates my

study on the effects of tax policy changes on output in Australia.
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3 Background and Conceptual Framework

3.1 The Identification Problem

The following simple model helps to illustrate the identification problem. Suppose a

researcher estimates how changes in tax policy impact real output growth:

∆Outputt = α + β∆Taxt + εt (3.1)

where εt represents factors impacting output growth other than tax changes. The

initial problem is clear: the researcher must find a variable that represents tax changes.

Two broad classes of variables exist: variables that directly record changes in tax policy

and proxy variables from which the researcher infers the behaviour of tax policy. Ideally

the researcher would use a direct variable which actually records each individual change

in tax policy. Call this tax policy changes:

∆Taxt = ∆Tax Policyt

In practice direct data on changes in tax policy have not been available prior to the

historical data of Romer and Romer (2010) and researchers have used proxy variables

such as changes in tax revenues. Changes in tax revenues can be thought of as the sum

of three components: changes in tax policy, the automatic response of tax revenues to

changes in output and the response of tax revenues to changes in other non-policy factors

such as inflation, the stock market or company profits:

∆Taxt = ∆Tax Revenuet = φ∆Tax Policyt + η∆Outputt + ρ∆Other Factorst

The endogeneity problem is clear: while tax changes may impact output, changes in

output simultaneously impact tax revenues. Estimates based on regressing output on tax

revenues will result in inconsistent estimates. Consequently it is crucial to obtain data

that captures actual changes in tax policy.

3.2 Motivating the Historical Approach

The preceding discussion suggests the benefits of data that directly record changes in tax

policy. Compared with tax revenues, direct data on tax policy changes remove much of

the noise caused by changes in output and changes in other non-policy factors. This is

the first big advantage of the historical approach which identifies actual changes in tax
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policy. The model becomes:

∆Outputt = α + β∆Tax Policyt + εt (3.2)

However, there is a second potential endogeneity problem. To see this, first note

that, in addition to tax policy changes, many other factors impact output growth such

as government expenditure, monetary policy shocks, natural disasters and expectations

about future output. Therefore it makes sense to think of εt as being composed of many

different factors:

εt =
K∑
i=1

εit (3.3)

Then consider the factors that cause policymakers to change tax policy. In some cases

a policymaker changes taxes in response to factors that are also likely to cause output

to change in the near future: for instance a policymaker may cut taxes in response to a

recession. These are the same factors (εit) that impact output via Equation 3.3: in the

terminology of Romer and Romer (2010) they are labelled “endogenous” tax changes. In

other cases a policymaker changes taxes for reasons that are unrelated to factors likely

to impact output in the near future: for instance a policymaker may increase the bottom

income tax threshold to curb income inequality. These tax changes do not impact output

via Equation 3.3. Denoted ωj
t they are labelled “exogenous” changes. In the simple model

changes in tax policy are the sum of endogenous and exogenous changes:

∆Tax Policyt =
K∑
i=1

bitε
i
t +

L∑
j=1

ωj
t (3.4)

where the bti’s are the size of the tax policy response to other factors that impact

output (the εti’s). The specification in Equation 3.4 makes this response specific to each

shock to output (hence, the i superscript). This reflects the fact that legislated tax

changes are inherently discrete events. In some cases policymakers do not respond to

a shock to output, while in other cases policymakers respond to varying degrees. By

substitution I obtain:

∆Outputt = α + β
[ K∑

i=1

bitε
i
t +

L∑
j=1

ωj
t

]
+ εt (3.5)

Some tax changes are correlated with the error term in the regression: clearly regress-

ing output growth on all changes in tax policy will provide inconsistent estimates.
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The historical approach attempts to address this problem. From historical sources the

researcher obtains direct information on all changes in tax policy. The historical sources

also reveal the motivation for each tax change: it is possible to determine if a tax change

is “endogenous” or “exogenous”. That is, the approach allows the researcher to directly

identify exogenous tax changes (ωj
t ) that should be uncorrelated with the other factors

that impact output growth (εti). In the simple model the exogenous tax changes (ωj
t ) are

not correlated with the error term in the regression:

∆Outputt = α + β

L∑
j=1

ωj
t + vt (3.6)

where vt =
∑K

i=1(1 + βbit)ε
i
t

Therefore using exogenous tax changes should also overcome this second endogeneity

issue and should allow for consistent estimates of the effect of changes in tax policy on

output.
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4 Method

The key to the study is to identify exogenous changes in tax policy. As the first step

I use my historical sources to identify changes in tax policy. For each change I collect

important information including when it was implemented, its size and what motivated

the policymakers to implement it. I use the information to construct my dataset.

4.1 Sources

The annual Budget is the centrepiece of the tax process in Australia. On Budget night

of each year, typically in May, the Government announces many new tax changes and

provides information on others taken throughout the year. The official Budget documents

include detailed information on each tax change. In late November or early December

the Government releases a supplementary document called the Mid-Year Economic and

Fiscal Outlook which records tax changes taken since the previous year’s Budget. I rely

heavily on both the Budget documents and the Mid-Year Economic and Fiscal Outlook

which provide a comprehensive source of information on tax policy changes.

Having identified many proposed changes in tax policy from the Budget documents,

I proceed to check which tax changes were actually passed into law. I rely on documents

associated with the legislative process including: the Bills which introduce legislation to

Parliament, the Explanatory Memoranda which explain the intentions of each Bill and

the Second Reading Speeches made by Members of Parliament about each Bill. The

legislative documents provide additional information on the size, timing and motivation

for each tax change that I rely upon in my analysis.

In Appendix B.1 I provide a complete list of sources of the historical documents that

I use as well as weblinks to those sources that are available online.

4.2 Identifying Legislated Tax Changes

The task is to identify tax changes that were passed into law by the Australian Federal

Parliament. Conveniently the Budget documents and the Mid-Year Economic and Fiscal

Outlooks list the changes in tax policy proposed in each year. I record every proposed

tax change including those with very small revenue effects. Proposed tax changes must

become law to have effect, however not all proposed tax changes are legislated. I check

the record of legislation to see which changes were legislated and which were not. The

result is a list of legislated tax changes that records actual changes in tax policy taken
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by the Australia Federal Government. The comments of Romer and Romer (2010) apply

equally to my study: ‘identifying legislated tax changes is a useful exercise in its own

right. As described above, conventional proxies for legislated changes, such as the change

in cyclically adjusted revenues, include the effects of many non-policy factors. [My]

identification of legislated tax changes gives a more accurate representation of actual

policy actions’ (p.769).

4.3 Timing

To form a time series of tax changes I need to assign each tax change to a particular date.

To do so, I record the date that each tax change was implemented; i.e. when the tax

change actually began to impact tax liabilities. I call this the date of effect. Following

Romer and Romer (2010) and Cloyne (2013), I assign each tax changes to its date of

effect. To create my quarterly time series of tax changes I then assign the calendar date

of effect to a corresponding quarter. Following Romer and Romer (2010) and Cloyne

(2013) I assume that tax changes implemented in the second half of a quarter impact the

economy in the following quarter. Accordingly I assign a tax change before the midpoint

of a quarter to that quarter and a change after the midpoint to the following quarter.

For instance I assign a tax change on January 5th to quarter one and a tax change on

March 22nd to quarter two.

One further issue arises. Several changes in tax policy have retrospective elements:

they impact tax liabilities from before the date when the tax change passed into law. For

retrospective tax changes I cannot use the date of effect because clearly it does not make

sense to date a tax change retrospectively to a time when the tax change was not yet

operative. To address this issue, I assign retrospective tax changes to the date on which

the change was passed into law. This should reflect the date from which retrospective

tax changes actually begin to impact tax liabilities.

I also record the date each tax change was announced. I call this the announcement

date. When recording the announcement date, I do not follow the timing convention that

I use for the date of effect: instead I assign each tax change to the calendar quarter in

which the announcement date falls. In Section 9.4, I test whether assigning tax changes

to the announcement date produces different results than when I assign changes to the

date of effect. The idea is to test whether the economy responds more to the news of a

tax change or to when a tax change actually impacts disposable wealth.
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4.4 Size

Typically the Government does not publish a final record of the revenue gained or lost

from a tax change. However the historical documents record the projected change to rev-

enue caused by each tax change. Following Romer and Romer (2010) and Cloyne (2013) I

use the projected change to revenue as my measure of the size of each tax change. Gener-

ally different historical documents project the same or similar revenue effects of each tax

change. Occasionally the projections differ, in which case I rely on the projections in the

legislative documents because: (i) they are almost always produced later than projections

in other documents and (ii) they are the official documents associated with the legislation

that finally implements each tax change and should represent the best estimate of the

effects of that legislation.

Following Cloyne (2013) I record the ongoing effect of each tax change. Like Cloyne

(2013) I generally use the last year given by the revenue projections to exclude the possi-

bility that the estimates are to do with the timing of revenue collection. However, I check

each tax change individually to ensure the projection I use reflects the ongoing effect of

the tax change. I scale each tax change by the level of nominal GDP in the quarter it

was implemented. This gives the tax change as a percentage of GDP. To simplify the

analysis, I omit tax changes with trivial revenue effects defined arbitrarily as 0.003% of

nominal GDP. I feel this is a sensible choice as the omitted tax changes are unlikely to

impact output: the cut-off is approximately $12 million per year of revenue in 2014 and

$4 million in 1995.

I am able to deal with almost all of the legislated tax changes according to this pro-

cedure. However there are several exceptional cases which require further attention.

First, in my sample there are 15 temporary tax changes. For these cases I clearly

cannot identify an ongoing revenue effect. I follow Romer and Romer (2010) and Cloyne

(2013) by recording the value which most closely reflects the total yield or cost of the

tax change, and I assign this figure to the date of effect, reversing it on the end date. In

a robustness exercise I omit temporary tax changes from the dataset to check that my

results are not driven by temporary tax changes: see Section 9.3. Second, the date of

effect of some tax changes is a particular ‘financial year’. In Australia the financial year

lasts from July 1st to June 31st and encompasses four quarters. I assume that the revenue

effect of such tax changes accrues equally throughout the financial year. In Appendix

D I explain this assumption in more detail and check the robustness of my results to

an alternate way of dealing with these tax changes. Third, the Minerals Resource Rent
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Tax of 2012 presents a unique challenge and requires specific mention. I address this in

Appendix B.

4.5 Motivation

Using information from my sources, I classify each tax change as either exogenous or

endogenous. I follow the classification method of Cloyne (2013) who further divides the

two categories into eight subcategories. I use this approach for two reasons: first it pro-

vides a consistent approach to identify whether a tax change is exogenous or endogenous,

and; second the classification seems sensible given the similarities between the UK and

Australian Budget processes.

Recall that exogenous tax changes are defined as tax changes that are motivated by

factors that are unlikely to impact output in the near future. Following Cloyne (2013) I

place individual tax changes under this broad category by dividing the exogenous changes

into four subcategories. First, tax changes taken to improve long run economic perfor-

mance. Second, ideological tax changes taken for political and philosophical reasons and

not explicitly to influence economic performance. Third, tax changes to achieve fiscal

consolidation objectives that are based on long run considerations. Fourth, tax changes

imposed on policymakers from external bodies such as the courts.

Endogenous tax changes are those falling into one of four subcategories. First, a “de-

mand management” tax change is one that attempts to adjust aggregate demand or one

of its components to offset a macroeconomic fluctuation. A classic example is a demand

stimulus to offset a negative shock to output. Second, a “supply stimulus” tax change

is any supply side reform that attempts to offset a macroeconomic fluctuation. Third, a

“deficit reduction” tax change is triggered by a concern over current movements in the

deficit. Fourth, a “spending driven” tax change explicitly finances a government spend-

ing action. I assign this category when there is a clear link between the tax change and

spending change.

Combining these elements I have a series of exogenous tax changes expressed as the

change in projected revenues normalised as a percentage of GDP. According to Cloyne

(2013) the resulting series can be interpreted as changes in average tax rates.

I am very conscious to avoid arbitrarily or mistakenly classifying tax changes. Ac-

cordingly I have designed several robustness exercises to confirm the validity of my clas-

sification. I highlight the following points: first, in classifying the motivation for each
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tax change, I take the stated motivation for the tax change at face value. I do not make

inference or supposition about what I believe policymakers intended, rather I accept the

reasons given by the policymakers. This was the strategy employed by Romer and Romer

(2010) and Cloyne (2013) and is designed to improve the consistency of the classification.

Second, generally the intention of the policymaker is clear and consistent among the var-

ious sources that I use. In those cases the tax changes slot simply into my classification

scheme. Third, there are some cases where there appears to be two legitimate reasons for

the change in tax policy or where the motivation for the tax change is more ambiguous.

I record such cases, calling them “grey” tax changes. In Section 9.1 I omit these grey tax

changes from my data series to check the robustness of my classification scheme. Fourth,

I have identified four subcategories of exogenous tax changes: in Section 9.1 I investigate

the robustness of my classification scheme by using the exogenous subcategories.

4.6 Example of My Datacollection

To give a sense of how I apply my procedures, Exhibits 1 and 2 reproduce two of my

historical tax changes. Exhibit 1 illustrates an endogenous tax change taken to address

the Budget deficit; and Exhibit 2 illustrates an exogenous change taken for ideological

reasons. The two Exhibits give an idea of the broad range of tax changes in my dataseries.

Exhibit One - Historical Analysis of an Endogenous Tax Change

Temporary Budget Repair Levy

I show how I would classify the Temporary Budget Repair Levy introduced in the 2014

Budget. This tax change takes effect from 1 July 2014 which is outside of my sample

period. However I include it as a topical and interesting example of my classification

strategy.

Key information from historical sources

Passed into law by: Tax Laws Amendment (Temporary Budget Repair Levy) Act

2014.

Budget 2014: Budget Paper No.2 (Budget Measures): ‘The Government will

introduce a three year temporary levy (the Temporary Budget Repair Levy) on high

income individuals from 1 July 2014 until 30 June 2017. The Temporary Budget Repair

Levy will apply at a rate of 2% on individuals’ taxable income in excess of $180,000 per

annum. A number of other tax rates that are currently based on calculations that include

the top personal tax rate will also be increased’ (p.15).

Budget Paper No.2 contained the following projection of the revenue effect of the Levy
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(p.15):
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Personal income tax  increase the Medicare levy low-income thresholds for 
families 
Revenue ($m) 

 2013-14 2014-15 2015-16 2016-17 2017-18 

Australian Taxation Office - -9.0 -13.0 -13.0 -13.0 
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Explanatory Memorandum to the Tax Laws Amendment (Temporary Budget

Repair Levy) Bill 2014: Regarding the motivation for the Levy, the Explanatory

Memorandum stated: ‘These changes will ensure that those with a greater capacity to

pay make a larger contribution to reducing the Budget deficit’ (p.4).

Regarding the timing of the tax change: ‘Date of effect: The levy is payable with respect

to the 2014-15 financial year and the next two financial years’; and ‘Proposal announced:

The measure was announced in the 2014-15 Budget [13 May 2014]’ (p.4).

The Explanatory Memorandum contained the following estimates of the revenue effect of

the Levy (p.4):

Temporary budget repair levy 
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 Taxation (Trustee Beneficiary Non-disclosure Tax) (No. 1) 
Amendment (Temporary Budget Repair Levy) Bill 2014; 

 Taxation (Trustee Beneficiary Non-disclosure Tax) (No. 2) 
Amendment (Temporary Budget Repair Levy) Bill 2014;  

 Tax Laws Amendment (Interest on Non-Resident Trust 
Distributions) (Temporary Budget Repair Levy) Bill 2014; 

 Tax Laws Amendment (Untainting Tax) (Temporary Budget 
Repair Levy) Bill 2014; and 

 Trust Recoupment Tax Amendment (Temporary Budget 
Repair Levy) Bill 2014. 

The temporary budget repair levy will also be reflected in a number of tax 
rates that are currently based on the top personal marginal tax rate 
(45 per cent), as well as those based on a calculation comprising the top 
personal rate and the Medicare levy (currently 1.5 per cent, but legislated 
to increase to 2 per cent from 1 July 2014), to maintain the integrity and 
ensure the fairness of the tax system, and minimise opportunities for 
avoiding the levy. 

These changes will ensure that those with a greater capacity to pay make a 
larger contribution to reducing the budget deficit. 

Date of effect:  The levy is payable with respect to the 2014-15 financial 
year and the next two financial years. 

Proposal announced:  The measure was announced in 
the 2014-15 Budget. 

F inancial impact:  The measure will have the following revenue impacts: 

2013-14 2014-15 2015-16 2016-17 2017-18 

 $600m $1,150m $1,200m $150m 

Human rights implications:  This Bill does not raise any human rights 
issue.  See Statement of Compatibility with Human Rights  Chapter 1, 
paragraphs 1.99 to 1.112. 

Compliance cost impact:  This measure does not alter the existing 
compliance obligations for individuals, and only has a very minor 
transitional impact for entities that withhold tax with respect to 
individuals. 

Second Reading Speech of Member of Parliament Mr Ciobo (Parliamentary

Secretary to the Treasurer): ‘It is in this context, the context of the immediate

task of Budget repair, that we are introducing the Temporary Budget Repair Levy. The

Temporary Budget Repair Levy will start from 1 July 2014, and remain in place until

30 June 2017... This measure will raise $3.1 billion over the forward estimates period.’

(House of Representatives Hansard 2014 p.3603).

Budget Speech: Delivered by Treasurer Hockey: ‘Tonight we are asking higher-

income earners to help repair the Budget. From 1 July this year and for just three years,

we are asking higher-income earners to pay a Temporary Budget Repair Levy that in

effect increases the top marginal tax rate by 2%, for people earning more than $180,000

a year’ (p.3).

My summary

Dates:

Date of effect: This is a temporary tax change effective from 1 July 2014 to 30 June 2017.

Announcement date: 13 May 2014.
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Passed into law: 25 June 2014.

Size: Both Budget Paper No.2 and the Explanatory Memorandum agree on the revenue

effect of the Levy. As this is a temporary tax change, I follow Cloyne (2013) and assign

the total size of the tax change ($3.1 billion) to the date of effect (2014Q3) and reverse

it (-$3.1 billion) on its end date (2017Q3).

Motivation: As this tax change was clearly introduced to address concerns over the

Budget deficit I classify it as: Endogenous; Deficit reduction tax change.

Exhibit Two - Historical Analysis of an Exogenous Tax Change

Government superannuation contributions tax rebate for low income earners

Key information from historical sources

Passed into law by: Tax Laws Amendment (Stronger, Fairer, Simpler and Other

Measures) Act 2012.

Budget 2010: Budget Paper No.2 (Budget Measures): ‘The Government will

provide a superannuation contributions tax rebate of up to $500 annually for low income

earners, with effect from the 2012-13 income year. This measure has an ongoing cost to

revenue estimated to be $830 million over the forward estimates period. ... Currently all

concessional superannuation contributions are taxable in the fund at a flat rate of 15%.

As a result, low-income earners receive little or no concession. This measure will improve

the fairness of superannuation taxation arrangements by effectively rebating most of the

tax payable on concessional superannuation contributions made by or for low-income

earners. The amount payable under this measure will be calculated by applying a 15%

rebate of tax to the concessional contributions made by or for individuals on adjusted tax-

able incomes of up to $37,000 (not indexed), with an annual maximum amount payable

of $500 (not indexed). The rebate will be paid to the individual’s superannuation fund

to directly boost their retirement savings’ (p.40). Budget Paper No.2 contained the fol-

lowing projection of the revenue effect of the rebate (p.40):

Explanatory Memorandum to the Tax Laws Amendment (Stronger, Fairer,

Simpler and Other Measures) Bill 2011: Regarding the timing of the tax change:

‘Date of effect: These amendments apply to the eligible concessional contributions of an

individual for a year starting on 1 July 2012’; and ‘Proposal announced: This measure
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was announced as part of Stronger, Fairer, Simpler: A tax plan for our future in the

Treasurer’s and the then Prime Minister’s joint Media Release No. 028 of 2 May 2010’

(p.5).

The Explanatory Memorandum contained the following estimates of the revenue effect of

the rebate (p.5):

Second Reading Speech of Member of Parliament Mr Shorten (Assistant Trea-

surer and Minister for Financial Services and Superannuation): ‘This bill con-

tains long-term reforms that will bring benefits to small business and lift the superannu-

ation savings of millions of low-income Australians and make our superannuation system

fairer’ (House of Representatives Hansard 2012 p.12417); and ‘Currently, 3.6 million low-

income Australians, including around 2.1 million women get no (or minimal) tax benefit

from contributing to superannuation, due to the fact that the 15% superannuation con-

tribution tax is above or equivalent to their income tax rate. ... The Gillard Government

is acting on the recommendation of the Henry review, which said that superannuation

tax concessions should be distributed more equitably. From 1 July next year, we will

make the system fairer by ensuring no tax is paid on the superannuation contributions

for Australians earning up to $37,000 and that the money is instead directed into their su-

perannuation’; and, ‘It is of great concern to me, and I know of great concern to the Prime

Minister and Treasurer, that whilst women live longer than men, their super balances are

in fact on average about 40% lower. This is a serious challenge to Australian women’s

financial independence. It is important that we address structural imbalances such as

equal pay and today the Government is also addressing a structural imbalance in the

superannuation system. ... 60% of the beneficiaries of this policy are women’; and, ‘Put

simply, the Government is lowering the tax burden on low-income Australians—people

who go to work every day—and directing this forgone tax revenue into their superannua-

tion accounts to help them build for the future.’ (House of Representatives Hansard 2012

p.12418).

My summary

Dates:

Date of effect: 1 July 2012.

Announcement date: 2 May 2010.

Passed into law: 29 March 2012.
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Size: Budget Paper No.2 and the Explanatory Memorandum have similar but slightly

different estimates of the revenue effect of this tax change. It is clear from these doc-

uments that the tax change has an ongoing cost to revenue (it is not temporary). As

the Explanatory Memorandum was produced almost two years later and is part of the

legislation that passed the tax change into law, I adopt the revenue projections given in

it. Recall that, following Cloyne (2013), I am looking for the ongoing revenue impact

of the tax change. Like him, I take this to be the revenue projection in the last period

available: -$974.6 million.

Motivation: As this tax change was taken to increase savings and improve fairness

in the Superannuation system for low income earners, I classify it as: Exogenous; Tax

change taken for ideological reasons.
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5 Description of the Tax Data

I identify 310 legislated changes in tax policy from my historical sources. 221 of these tax

changes appear to be relatively exogenous with respect to output. I use these exogenous

tax changes as my new series of changes in tax policy. Before estimating the effects of

tax policy changes on output, I present my dataset of tax changes and discuss some of

its properties. Here and throughout, positive values indicate tax increases and negative

values indicate tax cuts. I report the size of a tax change as the yearly effect of the tax

change on government revenue as a percentage of nominal GDP.

5.1 My Dataset

From the Budget documents I identify 1129 proposed changes in tax policy. From this

list, I remove tax changes that were not passed into law and tax changes less than 0.003%

of GDP. This leaves a total of 310 legislated tax changes in the period 1993Q3 to 2014Q2,

which I plot in the histogram, Figure 5.1. Table 5.1 presents the descriptive statistics of

my dataset.

Figure 5.1: Histogram of All Legislated Tax Changes: 1993Q3-2014Q2
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Figure 5.1 and Table 5.1 show that most tax changes are relatively small: 291 of the

310 are less than 0.5% of GDP so that only 19 tax changes are larger than 0.5% of GDP.

Recall that I omit tax changes smaller than 0.003% of GDP from my dataset. I identified

a further 615 tax changes smaller than 0.003% of GDP; consequently my dataset actually
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Table 5.1: All Legislated Tax Changes: Descriptive Statistics

Number of tax changes 310 Tax increases 157

Tax cuts 153 Mean -0.0339%

Median 0.0033% Standard deviation 0.4808%

Largest tax cut -4.3582% Largest tax increase 1.5610%

Tax increases greater
than 0.5% of GDP

9 Tax cuts greater than
0.5% of GDP

10

Tax increases greater
than 1% of GDP

3 Tax cuts greater than
1% of GDP

9

Note: % indicates that the statistic is given as a percentage of GDP.

underestimates the number of small tax policy changes. This indicates that policymakers

make many minor adjustments to tax policy interspersed with the occasional large tax

change.

My dataset reveals that there have been approximately the same number of tax in-

creases (157) as tax cuts (153). However, large tax cuts dominate the sample: the largest

tax cut is almost three times larger than the largest tax increase; there are only three tax

increases over 1% of GDP versus nine tax cuts over 1% of GDP; all seven tax changes

greater than 1.5% of GDP are tax cuts; and, the average tax change is a tax cut equal to

0.0339% of GDP. This corresponds to a tax cut of approximately $135.6 million per year

in current Australian dollars.

I provide similar statistics for exogenous tax changes in Table 5.2. The exogenous

data has a similar composition to the data on all legislated tax changes, except that tax

cuts are even more prominent. The mean of the exogenous data is -0.0724% of GDP.

This is similar to the data of Cloyne (2013) for the UK which has a mean of -0.06% of

GDP.
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Table 5.2: Exogenous Tax Changes: Descriptive Statistics

Number of tax changes 219 Tax increases 110

Tax cuts 111 Mean -0.0724%

Median -0.0031% Standard deviation 0.5378%

Largest tax cut -4.3582% Largest tax increase 1.5610%

Tax increases greater
than 0.5% of GDP

3 Tax cuts greater than
0.5% of GDP

8

Tax increases greater
than 1% of GDP

2 Tax cuts greater than
1% of GDP

8

Note: % indicates that the statistic is given as a percentage of GDP.

5.2 Time Series of Tax Changes

I transform may database of tax changes into a time series by assigning each tax change

to the quarter in which it came into effect. I present the time series in Figure 5.2. The

magnitude of the tax changes in the time series do not always match the magnitude

of the tax changes in Figure 5.1 and Table 5.2 for two reasons. First, the time series

often aggregates several tax changes into the same quarter. Second, the date of effect of

several large tax changes is a particular ‘financial year’ (see Section 4.4 and Appendix

D). I assume that the revenue effect of these tax changes accrues equally throughout the

financial year; this means that the revenue effect in a given quarter in the time series is

one quarter of the total size of the tax change.

Figure 5.2: Time Series of All Legislated Tax Changes: 1993Q3-2014Q2
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The time series shows how tax policy has evolved over time. Every period in the

sample contains at least one tax change. The series is persistently below zero from 2001

to 2009: this represents a series of large cuts to personal income tax through the 2000s

decade. The tax increases principally took place before 1997; between 1999 and 2000,

including the introduction of the Goods and Services Tax in 2000; and since 2010, in-

cluding the Mineral Resource Rent Tax (commonly known as the ‘Mining Tax’) and the

Clean Energy Measures (the ‘Carbon Tax’).

In Figure 5.3, I compare the exogenous tax series with the series of all legislated tax

changes. Of course the series are similar given that the exogenous series is a subset of all

legislated tax changes. Differences in the series represent endogenous tax changes that

are excluded from my exogenous series.

Figure 5.3: Comparing Exogenous Tax Changes with All Legislated Tax Changes
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I also compare my exogenous tax series with a possible proxy for changes in tax pol-

icy: changes in tax revenue as a percentage of GDP (see Figure 5.4). Like my exogenous

tax series, this is expressed as an annualised percentage change. The series are markedly

different. This is to be expected as tax revenues are influenced by a number of additional

factors such as output fluctuations, inflation and seasonal factors. In fact there is very

little correlation between my exogenous series and the tax revenue series: the correlation

coefficient between the two series is only 0.017. This supports my discussion above that

tax revenues are an imperfect proxy for exogenous changes in tax policy.
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Figure 5.4: Comparing Exogenous Tax Changes with Changes in Tax Revenue
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6 The Effect of Tax Changes on Output

In this Section I use my newly constructed time series to examine the relationship be-

tween tax changes and real GDP growth. I follow Romer and Romer (2010) and Cloyne

(2013) in noting that in smaller samples with truncated lag structures it is standard

practice to use a vector autoregression (VAR). Consequently my baseline model is a 2-

variable VAR model with GDP growth and exogenous tax changes. As in Romer and

Romer (2010), I calculate impulse response functions using a Cholesky decomposition

where I order the exogenous tax series first and output second; this allows tax changes

to contemporaneously impact output but does not allow output to contemporaneously

impact my exogenous tax series. Reversing the ordering in the Cholesky decomposition

does not materially alter my results. I report cumulative impulse response functions and

variance decompositions, and include bootstrapped one and two standard deviation error

bands. I select lag lengths in the VAR models using the Akaike Information Criteria. In

Section 6.3, I add additional control variables to the model to make sure that the model is

correctly specified. Following Romer and Romer (2010) I continue to order the tax series

first in the Cholesky decomposition and order the other variable(s) as seems appropriate

for that variable. I check the variables for unit roots using Augmented Dickey Fuller

Tests and difference the data accordingly (see Appendix C.2).

Regardless of the specification my key result is the same: changes in tax policy do

not have a significant effect on GDP in Australia over the period 1993Q3 to 2014Q2.

6.1 Baseline Specification: 2-Variable VAR Model

Figure 6.1 shows the response of real GDP to a tax increase of 1% of GDP. Initially a

tax increase causes a small decrease in GDP. However the response is very small: -0.19%

in quarter 2, -0.06% in quarter 3 and -0.17% in quarter 4. From quarter 5 onward a

tax increase causes a small increase in GDP, a somewhat counter-intuitive result. Again

however, the response is very small: the response in periods 5 to 20 is between 0.02%

and 0.22%, the response is below 0.15% until quarter 13, and the peak response of 0.22%

is in quarter 20. Furthermore, the response is decidedly not statistically significant and

indeed is not close to being statistically significant at any horizon.

Figure 6.2 presents the variance decomposition of GDP which shows the contribu-

tion of exogenous tax changes and GDP to the variance of GDP. Exogenous tax changes

account for a very small proportion of the variance in GDP: only 0.18% in period one,

1.7% in period two and around 2.9% from period 3 onward. This is not statistically
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Figure 6.1: Reponse of GDP to a Tax Increase of 1% of GDP: Baseline 2-Variable VAR
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significantly different from zero, not even within a one standard error confidence band.

Figure 6.2: Variance Decomposition of GDP: Baseline 2-Variable VAR
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The impulse response and variance decomposition demonstrate the baseline result of

my paper: in Australia over the period 1993Q3 to 2014Q2 changes in tax policy do not

have a significant impact on GDP. How does this result compare with previous studies?

My baseline result is different to Romer and Romer (2010) and Cloyne (2013), who use

the historical approach in the US and the UK, and both find that a tax increase of 1%

of GDP causes GDP to decrease by around 2.5%.

How do I explain my results? I believe that my results are driven by a key difference
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between the US, UK and Australian economies: Australia is a small open economy.

Recall that Ilzetzki (2011) finds that the effects of a tax change on GDP is smaller in

open economies than in closed economies. Intuitively the small effect of tax changes

on output in an open economy lies in the idea that the effect of tax changes is muted

by the multitude of other factors that effect output. Output is constantly impacted by

movements in foreign economies meaning that domestic policy changes, such as changes

in tax policy, have a relatively small impact on output. For a small economy, this effect

may be magnified because foreign factors are relatively larger and more important. I

further explore this hypothesis in Section 7.

6.2 Testing the Predictability of the “Exogenous” Tax Changes

The “exogeneity” of the constructed tax series is a key identifying assumption. While I

cannot test the contemporaneous exogeneity of the new series (because the tax variable

may simultaneously determine and be determined by other variables), I can confirm that

the tax changes are unpredictable on the basis of past information.

To that end, first I perform Granger causality tests on my baseline 2-variable VAR

model. The results in Table 6.1 show that my exogenous tax series is not predictable on

the basis of past GDP: I cannot reject the null hypothesis that GDP does not Granger

cause the exogenous tax series (p-value 0.6094).

Table 6.1: Granger Causality Test Results

Series Test statistic P-value

Exogenous series 2.699077 0.6094

All Endogenous Tax Changes 0.768040 0.6811

Endogenous Tax Changes: Counter-
cyclical (Demand or Supply Man-
agement)

12.23902 0.0066

Null hypothesis: GDP does not Granger cause the tax variable

I also perform Granger causality tests on the endogenous tax changes: I find that

the endogenous series itself is not predictable on the basis of past GDP (p-value 0.6811).

This is to be expected because many of the endogenous tax changes are motivated by

endogenous factors other than past movements in GDP such as government spending or

future expected GDP. However, if I have correctly classified the tax changes, I would

expect countercyclical tax changes (i.e. tax changes belonging to the demand and supply
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management subcategories) to be predictable based on past GDP. The Granger causality

test confirms that this is so: GDP appears to Granger cause countercyclical tax changes

(p-value 0.0066).

Second, I include the impulse response function showing the response of my exogenous

tax variable to a shock to GDP. By construction the response is zero in period one, as I

have assumed that GDP does not contemporaneously impact my tax variable by ordering

GDP second in the Cholesky decomposition. If my tax series is truly exogenous I would

expect the tax variable not to respond to a change in GDP. Figure 6.3 confirms that this

is indeed the case: the response of the tax variable is close to zero and not statistically

significant.

Figure 6.3: Response of Exogenous Tax Series to a 1% Increase in GDP
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6.3 Controlling for Other Variables

In Section 6.1, I estimate my baseline model with only my exogenous tax series and real

GDP. In this Section I include other variables in the VAR to check if the results depend

on the specification of the model. I find that my results are robust to including a number

of different control variables.

First, following Romer and Romer (2010) I try a number of different 3-Variable VAR

specifications. I follow this sequential approach because I am working with a relatively

short sample. I include domestic policy variables - the cash rate and government spending;

another domestic variable - inflation; and foreign variables - US real GDP, commodity

prices and terms of trade. Table 6.2 shows the maximum contractionary response of GDP

to a tax increase of 1% of GDP: it confirms that the response of GDP to a change in tax

policy is consistently small even after controlling for other variables. Figure 6.4 presents
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Table 6.2: 3-Variable VAR Models: Additional Control Variables

Third variable in
VAR

Maximum contractionary impact
on GDP of a tax increase of 1%
of GDP (Standard error) [Period]

P-value for Granger
causality tests on
third variable

Baseline Model 0.19% (0.19) [Period 2]

Government
Spending

0.16% (0.27) [Period 4] 0.5144

Cash Rate 0.16% (0.21) [Period 2] 0.8523

Inflation 0.18% (0.22) [Period 2] 0.5837

US Real GDP 0.27% (0.29) [Period 4] 0.5294

Commodity Prices 0.22% (0.29) [Period 4] 0.2776

Terms of Trade 0.19% (0.21) [Period 2] 0.9510

the same finding in a different way. It shows the responses of GDP to a tax increase

of 1% of GDP for all of the 3-Variable VAR models together on one graph. In black

are the responses of GDP and in blue are the associated one standard deviation error

bands. Figure 6.4 shows that the response of GDP does not vary greatly depending on

the control variable included in the model. This confirms the robustness of my baseline

result that GDP does not respond to a change in tax policy.

Figure 6.4: Reponse of GDP to a Tax Increase of 1% of GDP: All 3-Variable VAR
Models
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In Table 6.2 I also include the p-values associated with Granger causality tests that

the third variable in the VAR Granger causes the exogenous tax series. None of the con-

trol variables Granger cause my exogenous tax series, which, as in Section 6.2, confirms

that the exogenous tax series is unpredictable on the basis of past information.

Second, I try a larger specification: a 5-variable VAR model with exogenous tax

changes, Australian GDP, the cash rate, inflation and US GDP. Adding US GDP to

the specification is meant to capture how movements in foreign economies might impact

Australian GDP. I include the impulse responses associated with this model in Figure 6.5

in order to show how various other variables evolve following a change in tax policy.

Figure 6.5: 5-Variable VAR
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(b) Response of the Cash Rate to a Tax Increase
of 1% of GDP
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(c) Response of GDP to a Tax Increase
of 1% of GDP

Again I confirm my baseline result: GDP does not respond to a tax increase. However

one interesting result emerges in Figure 6.5a. A tax increase causes a persistent fall in

inflation: a tax increase of 1% of GDP causes inflation to fall by up to 1.87% after
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twenty periods. The response appears to be statistically significant, at least within a one

standard deviation confidence band. In response to a tax increase the cash rate also falls

by as much as 1.77 (Figure 6.5b). Although the response is not statistically significant,

the cash rate follows a similar path to inflation, as might be expected from the inflation

targeting behaviour of the Reserve Bank of Australia. A natural way to think about this

evidence is in terms of the response of inflation to a tax cut : because, in Section 5.2, the

time series of tax changes revealed the large number of personal income tax cuts in my

sample, particularly in the 2000s decade. Reinterpreting Figure 6.5a, a tax cut causes an

increase in inflation. This is an intuitive result: a tax cut gives people more disposable

income which may drive up prices.
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7 Understanding My Results

In this Section I seek to understand my baseline result that changes in tax policy have

no impact on GDP in Australia during my sample period.

7.1 The Terms of Trade Boom

One notable feature of the Australian economy is that Australia is an open economy very

connected with foreign markets. In particular, over my sample period, there has been a

large increase in Australia’s terms of trade (see Figure 7.1a). Atkin et al. (2014) point out

that there have been particularly large increases in the terms of trade from 2004 onwards.

Merely controlling for terms of trade in the VAR model in Section 6.3 did not materially

alter my results; in this Section I consider other ways to test if the terms of trade boom

is impacting my results.

First, because GDP does not account for the effects of terms of trade, I consider

another variable, Gross Domestic Income (GDI), which adjusts GDP for the terms of

trade effect. Figure 7.1b shows that the growth rates of GDP and GDI were very similar

prior to 2004 and markedly different since 2004.

Figure 7.1: Terms of Trade
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To see if the terms of trade effect is driving my results, I re-estimate the 2-Variable

VAR model with exogenous tax changes and GDI. My results are presented in Figure

7.2. The impact of a tax policy change on GDI is noticeably different than the effect on

GDP. A tax increase equal to 1% of GDP causes GDI to decrease by up to 1.19% at long

horizons. This result must be interpreted with caution due to the large confidence bands,

however it suggests that the terms of trade effect, not accounted for by GDP, obscures

the effect of changes in tax policy on output.
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Figure 7.2: Response of GDI to a Tax Increase of 1% of GDP
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To check the robustness of this finding, I use the same 5-Variable VAR specification

from Section 6.3 with my exogenous tax series, inflation, the cash rate, US GDP and now

GDI instead of GDP. I find that a tax increase of 1% of GDP causes GDI to decrease by

up to 0.92%: see Appendix E for impulse response functions.

Another way to see the effect of the terms of trade boom on my estimates is to contrast

the effect of changes in tax policy during the terms of trade boom with the effect before

the terms of trade boom. Since Atkin et al. (2014) point out that the terms of trade

boom has been particularly acute since 2004, I split the sample into two subsamples:

1993Q3-2003Q4 and 2004Q1-2014Q2. I then re-estimate the 2-Variable VAR with GDP

and exogenous tax changes in the two subsamples. I present the responses of GDP to a

tax increase in Figure 7.3. This analysis must be taken with caution since each sample

period only contains 42 observations. However the split samples suggest that the terms

of trade boom has offset the effects of tax policy on output. In the subsample before the

terms of trade boom, a tax increase leads to a noticeable fall in GDP: a tax increase equal

to 1% of GDP causes GDP to fall by 0.87% in quarter 4 and by around 0.67% in most

periods. For the first seven periods this is statistically significantly using one standard

error confidence bands. In contrast, in the subsample since the terms of trade boom

began, a tax increase clearly does not have a significant impact on GDP. The maximum

effect of a tax increase of 1% of GDP is a fall in GDP by 0.26% after twenty periods; this

is not statistically significantly at any time horizon.

This analysis suggests that the terms of trade boom has dampened the effect of a tax
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Figure 7.3: Reponse of GDP to a Tax Increase of 1% of GDP: Split Sample
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policy change on output. The response of output becomes apparent once I take measures

to account for the terms of trade boom. Using GDI, which adjusts for the terms of trade

effect, the peak response to a tax increase equal to 1% of GDP is -1.19%; using GDP in

the period before the boom the peak effect is -0.87%. These results suggest that changes

in tax policy do have some impact on output; however the impact is still much smaller

than the Romer and Romer (2010) and Cloyne (2013) estimates for the US and UK who

both estimate a peak effect of around -2.5%. Consequently my findings suggest that the

impact of tax policy changes on output is smaller in Australian than in the US and UK.

7.2 The Transmission Mechanism

To better understand the mechanism by which changes in tax policy impact output, I

analyse the effect of a tax policy change on the components of GDP. I follow Romer and

Romer (2010) and estimate various 3-Variable VAR models with exogenous tax changes,

GDP and a major component of GDP. I include household consumption, investment,

exports and imports. After confirming that these series have unit roots and are not coin-

tegrated with GDP (using Engle-Granger tests for cointegration), I take log differences

and estimate the models. My analysis of the components of GDP support my analysis

in Section 7.1 regarding the terms of trade boom and the effect of tax policy changes in

Australia.

In Figure 7.4 I present the responses of household consumption, investment, exports

and imports to a tax increase. The responses of consumption, exports and imports are

all qualitatively quite similar to the results in Romer and Romer (2010) and Cloyne

(2013): consumption and imports decrease in response to a tax change while exports
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increase. Quantitatively, the response of imports and exports is about the same size as

in those studies, whereas my estimate of the response of consumption is smaller (-0.7%

compared with -2.5%). However, the most startling result pertains to investment: I find

that investment does not react to a change in tax policy. This finding is consistent with

my small open economy hypothesis: in Australia a number of factors influence investment

so tax changes are relatively unimportant.

Figure 7.4: Response of the Components of GDP to a Tax Increase of 1% of GDP
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(a) Response of Consumption

-8

-6

-4

-2

0

2

4

6

8

2 4 6 8 10 12 14 16 18 20

Percent

Quarter

(b) Response of Investment
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(c) Response of Exports

-15

-10

-5

0

5

10

2 4 6 8 10 12 14 16 18 20

Percent

Quarter

(d) Response of Imports

But is this always the case? Perhaps, as above, the terms of trade boom has impacted

the response of investment to changes in tax policy. To test this hypothesis, I again split

the sample into two subsamples (1993Q3-2003Q4 and 2004Q1-2014Q2) and estimate the

effect of a tax policy change on investment using a 3-Variable VAR including GDP. Figure

7.5 shows the impulse responses of investment. The results must be interpreted with some

caution given the small sample size: however the results suggest that changes in tax policy

have more impact on investment before the terms of trade boom than during the boom.

Before the boom a tax increase of 1% of GDP cause investment to fall by as much as
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10.7% after four periods; after eight periods investment falls by around 7%. This is very

similar to the effect estimated by Romer and Romer (2010) and somewhat larger than in

Cloyne (2013). During the terms of trade boom, changes in tax policy have no substantial

effect on investment. This suggests that the terms of trade boom has distorted the effect

of tax policy on investment and indicates why tax changes have no significant effect on

GDP in my baseline model.

Figure 7.5: Response of Investment to a Tax Increase of 1% of GDP: Split Sample
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(b) 2004Q-2014Q2
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8 Comparison with Other Tax Variables

In this Section I compare my estimates with two other ways of attempting to identify

changes in tax policy.

First, suppose I estimate the effect of tax changes on output using changes in tax rev-

enues to proxy for changes in tax policy. I include changes in tax revenues in a VAR with

GDP and government expenditure, and use the same sample period as above; 1993Q3

to 2014Q2. I note that I do not have data on cyclically adjusted tax revenues, so this

is a very weak proxy for tax policy changes that I include only for illustration. To iden-

tify orthogonal shocks to tax revenues I use a Cholesky decomposition where I order tax

revenues first, government spending second and GDP third. I experiment by reversing

the ordering of tax revenues and spending, which does not materially alter the results.

Ordering tax revenues before GDP amounts to assuming that tax shocks contemporane-

ously impact GDP, but that GDP shocks do not contemporaneously impact tax revenues.

As I am interpreting changes in tax revenues as changes in tax policy, this assumption

says that policymakers do not change tax policy within one quarter in response to a

shock to GDP which is the identifying assumption used by Blanchard and Perotti (2002).

Figure 8.1a shows the response of GDP to a shock to tax revenues: an increase in tax

revenue appears to cause a small increase in GDP. A researcher relying on tax revenue

data might conclude that increasing taxes would increase GDP. In contrast, my baseline

result (repeated in Figure 8.1b) is that an increase in taxes has no effect on GDP over

my sample.

Figure 8.1: Response of GDP: Tax Revenue Shock vs. Exogenous Tax Change
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(b) Exogenous Tax Change (Repeated)
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Figure 8.2: Response of GDI: Tax Revenue Shock vs. Exogenous Tax Change
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The contrasting results from using my data on tax policy changes and tax revenue data

become more striking when looking at GDI. Figure 8.2a shows that a positive shock to

tax revenues causes a slight, though not statistically significant, increase in GDI. Recall

my findings in Section 7.1, repeated in Figure 8.2b, that a tax increase causes a notice-

able fall in GDI. This simple analysis demonstrates how using tax revenues to proxy for

changes in tax policy can lead to very different results.

Second, I borrow a result from Perotti (2005) who made a first attempt to identify

the impact of tax changes on GDP in Australia using the Blanchard and Perotti (2002)

approach. Figure 8.3, taken from page 57, shows the response of GDP to a tax cut :

he finds that a tax cut actually causes a decrease in GDP. His result is rather counter-

intuitive: tax cuts are mildy contractionary and equivalently tax increases are mildy

expansionary.

Figure 8.3: Perotti (2005): Response of GDP to a Tax Cut
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9 Robustness

In this Section I test the robustness of my results. First I consider the robustness of my

classification of tax changes as exogenous and endogenous. Then I consider alternative

lag structures for my baseline model and how temporary tax changes influence my results.

Finally I investigate whether my results change if I assume that the economy responds

to news rather than the date of effect of a tax change.

9.1 The Classification of Tax Changes

As a robustness check, I consider the subcategories of exogenous tax changes. Recall that,

in my classification strategy, I divided exogenous tax changes into four subcategories: tax

changes taken to improve long run economic performance, ideological tax changes, tax

changes to achieve long run fiscal consolidation objectives, and tax changes imposed on

policymakers from external bodies such as courts. Most exogenous tax changes belong

to the first two categories: tax changes to improve long run economic performance or

ideological tax changes. Consequently I separate the exogenous tax changes into these

two subcategories and estimate the effect of each on GDP. Figure 9.1 shows the response

of GDP to long run economic tax changes and to ideological tax changes. Although

slightly different in shape, the responses of GDP are both not statistically significantly

different from zero at any time horizon. This is the same as my baseline results using all

exogeneous tax changes in Section 6.1.

Figure 9.1: Subcategories of Exogenous Tax Changes: Response of GDP
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(a) Response of GDP to Long Run
Economic Tax Changes
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(b) Response of GDP to Ideological Tax
Changes

I also include the response of GDI to long run economic tax changes and ideological

tax changes, see Figure 9.2. Again, both have a different shape but a similar peak impact
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on GDI: in response to a long run economic tax change GDI falls by 1.29% (in period

20), in response to an ideological tax change GDI falls by 1.31% (in period 4). This is

similar to my results in Section 7.1 using all exogenous tax changes and confirms that

my results are quite robust to the classification of exogenous tax changes.

Figure 9.2: Subcategories of Exogenous Tax Changes: Response of GDI

-4

-2

0

2

4

2 4 6 8 10 12 14 16 18 20

Percent

Quarter

(a) Response of GDI to Long Run
Economic Tax Changes
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I consider a further robustness check. According to my classification scheme I label

each legislated tax change either as “endogenous” or “exogenous”. For most tax changes,

the category is clear; however for some tax changes, even though I am fairly confident

about my classification, the motivation is more ambiguous. In such cases I label the tax

change as endogenous or exogenous as seems appropriate and take note of these, calling

them “grey” tax changes. In Sections 6 and 7, I used my tax series of all exogenous tax

changes, even those I note as grey. In this Section I re-estimate the model using exogenous

tax changes without those grey changes. Figure 9.3 shows the responses of GDP and

GDI to a tax increase. The response of GDP has the same general characteristics as my

baseline estimate: in response to a tax increase there is an initial dip and then a gradual

increase in GDP. I note that the increase in GDP is somewhat more than under the

baseline estimate (about 0.25% more); however like the baseline estimate the response

is never statistically significant. This confirms my baseline result that tax changes do

not have a significant impact on GDP. The response of GDI is also similar; GDI falls in

response to a tax increase. In fact the peak response of 1.7% is larger in this instance

than when I use all exogenous tax changes in Section 7.1 (1.19%). Although not identical,

my results ignoring grey tax changes are materially similar to my principal results above.

This again confirms that my estimates are quite robust to the classification of exogenous

tax changes.
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Figure 9.3: Responses to a Tax Increase of 1% of GDP: No ‘Grey’ Tax Changes
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(b) Response of GDI

Finally, it is natural to consider my series of all legislated tax changes rather than

only exogenous tax changes. Romer and Romer (2010) and Cloyne (2013) find that the

response of GDP is smaller when they use all legislated tax changes in place of their

exogenous tax series. I find differently; my estimates using all legislated tax changes

are quite similar to my estimates using exogenous tax changes only. As in my baseline

results, a tax change does not have a significant impact on GDP; see Figure 9.4a. Also,

in response to a tax increase GDI falls noticeably, as in Section 7.1; in fact the effect is

somewhat larger (-1.19% vs. -1.41%); see Figure 9.4b.

Figure 9.4: Responses to a Tax Increase of 1% of GDP: All Legislated Tax Changes
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-5

-4

-3

-2

-1

0

1

2

2 4 6 8 10 12 14 16 18 20

Percent

Quarter

(b) Response of GDI

How do I explain the similarities of my estimates using exogenous tax changes and

all legislated tax changes? I believe that the similarities are probably due to the different

composition of my sample to that of Romer and Romer (2010) and Cloyne (2013). Those

authors consider the full post-war period in which both the US and UK experience a
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variety of economic conditions and a number of major recessions. Their datasets include

a number of large countercyclical tax changes that they exclude from the exogenous tax

series. I consider a shorter sample period, 1993-2014, in which Australia did not experi-

ence a major recession: consequently my sample contained fewer large countercyclical tax

changes. As there are less large endogenous tax changes, my series of all tax changes is

likely to be less biased than in Romer and Romer (2010) and Cloyne (2013). This allows

me to draw one practical point about endogeneity in my sample. Recall the two poten-

tial sources of endogeneity: first, changes in taxes likely impact GDP, but tax revenues

are also driven by GDP; and second, changes in tax policy may be taken in response to

factors that are also likely to impact output in the near future. I can conclude that the

first problem is the greater source of endogeneity in Australia over my sample period.

Once I correct for that problem by constructing a dataset of actual changes in tax policy,

I already account for most of the endogeneity that appears to bias estimates using tax

revenues (for instance those I discussed in Section 8).

9.2 Romer and Romer (2010) Lag Length

In the various earlier Sections of my paper, I selected the number of lags in my VAR

models using the Akaike Information Criteria (AIC) which resulted in between 2 and 6

lags. Romer and Romer (2010) use 12 lags of both GDP and the exogenous tax series in

their VAR models and Cloyne (2013) uses 12 lags of the exogenous tax series in his model.

It is not entirely clear whether they use 12 lags based on formal lag selection criteria or

for other reasons. Romer and Romer (2010)’s only comment is that they include a ‘large

number of lags [which is] necessary to capture the dynamic response of output to tax

changes’ (p.790).

I show the results when I use 12 lags of GDP and my exogenous tax series. I emphasise

that this is not the lag structure selected for my data by the AIC or other lag selection

criteria. I include this Section primarily to provide a comparison with Romer and Romer

(2010) and Cloyne (2013), and the results should be interpreted with caution. Figure

9.5a shows the response of GDP to a tax increase and Figure 9.5b shows the variance

decomposition of GDP.

In contrast to my baseline results, the response of GDP to a tax increase is now

clearly negative: a tax increase of 1% of GDP causes GDP to fall by 0.8% after 7 periods,

with the effect returning to zero after 12 periods. In this specification, exogenous tax

changes account for up to 24.9% of the movements in GDP, which is almost 10 times

more than my baseline result and appears to be an implausibly large estimate. This

53



Figure 9.5: Romer and Romer (2010) Lag Length: 12 Lags
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(b) Variance Decomposition of GDP

suggests that this specification overfits the data. However, even assuming that this is not

so, this specification confirms my main result: the impact of tax changes on GDP over

my sample is significantly smaller than estimates for the US and UK using the historical

approach (around -2.5% in Romer and Romer (2010) and Cloyne (2013)).

9.3 Temporary Tax Changes

Recall from Section 4.4 that there are 15 temporary tax changes in my dataset. In this

paper I follow the approach of Romer and Romer (2010) and Cloyne (2013) by assigning

temporary tax changes to their date of effect and reversing them on their end date. To

confirm the robustness of my results, in this Section I omit the temporary tax changes

from my exogenous tax series.

Figure 9.6 shows the response of GDP to an increase in exogenous taxes both with

and without temporary tax changes. The dotted line represents the response of GDP

when temporary tax changes are not included, while the solid line is the baseline case

from Section 6.1 that includes temporary tax changes. The response of GDP to both tax

series is very similar. In both cases the response is initially negative (peaking at -0.2%

without temporary tax changes and -0.19% with temporary tax changes), around zero for

several quarters and slightly positive after around 8 quarters. In both cases the results

are not statistically significantly different from zero.
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Figure 9.6: Reponse of GDP to a Tax Increase of 1% of GDP: With and Without
Temporary Tax Changes
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9.4 The Timing of Tax Changes

In my analysis so far I assumed that tax changes impact the economy from their date of

effect; that is the date that the change actually begin to impact tax liabilities. I used this

approach following Romer and Romer (2010) and Cloyne (2013). However, it is possible

that, as predicted by theoretical results such as the Permanent Income Hypothesis, peo-

ple in the economy actually react to news of a tax change. In this Section I assign tax

changes to their announcement date rather than their date of effect. Figure 9.7a shows

the response of GDP to a tax increase using the announcement date. Figure 9.7b repeats

my baseline result from Section 6.1 using the date of effect.

The results are similar. Using the date of effect, a tax increase equal to 1% of GDP

causes GDP to fall by 0.19% in period 4. Using the announcement date GDP falls by

0.27% in period 3. The main difference is that, using the announcement date, the response

of GDP in period 3 is statistically significant even using two standard error confidence

bands. Another difference is that, using the date of effect, the response of GDP is consis-

tently negative; although the response is small and not statistically significantly for most

of the time horizon. I also look at the response of GDI to a tax increase and find broadly

similar results using the announcement date and date of effect. Using the announcement
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Figure 9.7: Reponse of GDP to a Tax Increase of 1% of GDP: Announcement Date vs.
Date of Effect
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date, I find that a tax increase of 1% of GDP causes GDI to fall by 0.78%. This appears

to be statistically significant (see Figure 9.8a). Recall the response of GDI using the date

of effect, repeated in Figure 9.8b: GDI falls by 1.19%. These results, although somewhat

different in magnitude, are qualitatively similar: they show that, using both the date

of announcement and the date of effect, GDI falls in response to tax change. However

both responses are still much smaller than the estimates in Romer and Romer (2010) and

Cloyne (2013).

Given the broad similarity of the results, both for GDP and GDI, I conclude that my

results are relatively robust to dating the changes in tax policy to their announcement

date instead of their date of effect.

Figure 9.8: Response of GDI to a Tax Increase of 1% of GDP: Announcement Date vs.
Date of Effect
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10 Conclusion

I construct a new dataset of changes in tax policy in Australia by using information from

the annual Budgets and tax legislation to identify major legislated changes in tax policy.

My sources contain additional information that I exploit including the timing and pre-

dicted size of each tax change. These sources also allow me to ascertain the motivation

for which policymakers took each tax change; based on this I identify “exogenous” tax

changes that are taken for reasons unlikely to effect output in the near future.

I initially identify 1129 potential tax changes from the Budget documents, including

many small changes and quite a few changes that were never passed into law. In the

final analysis I identify 310 legislated changes in tax policy between 1993 and 2014. I

then convert this data into a time series. The dataset and time series provide a valuable

contribution to the state of research. Such datasets exist in the US and UK, however I

pioneer this approach in Australia and thus provide the first systematic characterisation

of changes in tax policy in Australia.

I then use my new data to estimate the effect of tax policy changes on output. I find

several key results. First, changes to tax policy do not have a significant impact on GDP

from 1993-2014. This result is robust to including a number of control variables. In some

ways this is a surprising result: one might expect changes in tax policy to have at least

some impact on GDP. Romer and Romer (2010) and Cloyne (2013) also use the historical

approach and find that tax changes have a large impact on GDP in the US and UK. On

the other hand, the limited evidence that exists about Australia and other small open

economies suggests that changes in tax policy are likely to have a smaller impact in small

open economies (Ilzetzki (2011), Perotti (2005)).

I seek to understand why changes to tax policy do not impact GDP over my sample. I

start by observing that, as a small open economy, Australia is particularly susceptible to

international economic conditions. From around 2004, Australia has experienced a terms

of trade boom. Consequently I investigate if the terms of trade boom has altered the

relationship between tax policy and output: I find that it has. If I use GDI, which adjusts

for the terms of trade effect, in lieu of GDP, I find that tax changes have a much larger

impact on GDI: a tax increase of 1% of GDP causes GDI to decrease by as much as 1.19%.

I also split my sample into two subsamples and find that changes in tax policy have a rela-

tively large impact on GDP before 2004 whereas they have no impact post-2004. Finally

I investigate the mechanism through which the terms of trade boom may have stifled
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the impact of tax changes on output. I find that the response of investment to a tax

change appears to be very different in the pre-2004 and post-2004 periods. This suggests

that investment is the mechanism through which international economic conditions may

alter the effect of tax policy in Australia. This result makes sense because investment

is the most volatile component of GDP and the most susceptible to international condi-

tions. As a whole this evidence suggests that, in a small open economy like Australia,

the effect of tax policy on output is likely to depend on international economic conditions.

This is the first paper to construct data on changes in tax policy in Australia; further-

more this is one of the few papers to consider how changes in tax policy impact output

outside of the US and one of even fewer to consider tax policy in a small open economy.

Consequently the results of my research are relevant for policymakers. My results sug-

gest that the effect of tax policy changes on output is smaller in Australia than in the

US or UK. This result cuts both ways: it suggests that policymakers may change taxes

with less concern about consequential effects on output; however it also suggests that tax

policy may be a less effective countercyclical tool in Australia than in the US or UK. My

results also suggest that Australian policymakers should consider international economic

conditions when considering changes in tax policy. At the very least, large movements in

the terms of trade appear to stifle the effect of tax policy on output. This is an important

point because, since the mid 19th century, Australia has experienced five major booms

in terms of trade (although the current boom has been the largest and most persistent,

Atkin et al. (2014)).

A logical agenda for future research is to extend my dataset further back in time.

My current research addresses a relatively short sample period and only includes one

policy regime; the inflation targeting era post 1993. Constructing a longer dataset would

allow researchers to address how tax policy has impacted output over different policy

regimes. With a longer dataset, researchers could also consider how the effects of changes

in tax policy vary depending on the state of the economy. It would be interesting to

consider if changes in tax policy have different effects during recessions and expansions.

My current research is limited in this respect as my current sample period does not

include any significant recessions in Australia. Another agenda for future research could

be to investigate how different types of tax changes impact output. Mertens and Ravn

(2013b) take a first step in this direction: they use the Romer and Romer (2010) dataset

to divide changes in tax policy into changes that impact personal and corporate income

tax liabilities. Further evidence in this area could provide a guide to policymakers on the

best tax policy alternatives to pursue different macroeconomic goals.
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Appendix A List of Historical Sources

I use the following sources to construct my dataset of legislated tax changes:

Budget Papers

The Budget occurs once a year and provides a picture of the Government’s fiscal policy

for the upcoming years. On the day of the Budget the Government releases a number

of accompanying documents called the “Budget documents” which outline many policy

initiatives including changes to tax policy. The most important Budget document for my

analysis is Budget Paper No.2 (Budget Measures) which has a section entitled “Revenue

Measures” that includes the proposed changes to tax policy. Between Budgets the Gov-

ernment releases another document called the Mid-Year Economic and Fiscal Outlook

which lists changes to tax policy taken since the previous Budget. I use these documents

to record proposed changes to tax policy.

Both Budget Paper No.2 and the Mid-Year Economic and Fiscal Outlook provide a

rich source of further information about each tax change, including projections of the

revenue impact of each tax change and information regarding the motivation for each

tax change. I obtain further information regarding the motivation for tax changes from

the Budget Speeches that are released on Budget day each year. On rarer occasions I

also gather information from Budget Paper No.1 (Budget Strategy and Outlook) on the

motivation for tax changes and the Final Budget Outcome on the size of tax changes.

The Budget Papers dating back to the 1996 Budget are available online at

http://www.budget.gov.au/past budgets.htm.

Legislative sources

After I record proposed changes in tax policy from the Budget Papers, I then need to

ascertain which changes were actually passed into law by checking Australian legislative

documents. The most important legislative documents are the Bills that introduce draft

legislation into Parliament; the Acts of Parliament that pass draft Bills into law; the

Explanatory Memoranda that accompany each Bill and explain the intentions of the Bill;

and the Second Reading Speeches where the Minister introducing the Bill to Parliament

explains its general principles and purpose. Note that the Second Reading Speeches are

part of the Parliamentary Debates which are contained in the House of Representatives

Hansard and the Senate Hansard. These documents not only allow me to identify leg-

islated tax changes; they also contain other information that I need to construct my
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dataset. The Explanatory Memoranda are particularly useful: they provide projections

of the size of each tax change, and key information on the date of effect and announce-

ment date of each tax change. The Second Reading Speeches were particularly useful for

determining the motivation for each tax change.

To view legislative documents I use two principal online sources: the Australian

Parliament Website (www.aph.gov.au/Parliamentary Business/Bills Legislation) and the

Australian Taxation Office Legal Database (http://law.ato.gov.au/index.htm). The Aus-

tralian Parliament Website records all Bills presented before the Parliament and whether

or not the Bills were passed into law. The Taxation Office Legal Database contains only

Bills relating to tax policy. At various times I also use information about the Acts of

Parliament from ComLaw which is the official collection of Commonwealth Legislation

(www.comlaw.gov.au/Home).

Appendix B The Minerals Resource Rent Tax

Recall that my concept of the size of each tax change is the revenue projection given by

policymakers at the time the tax change was implemented. I use this concept following

Romer and Romer (2010) and Cloyne (2013) because data on actual revenues collected

are not usually available ex post. One exception is the Minerals Resource Rent Tax (the

‘Mining Tax’) that was legislated on the 29th of March 2012 and came into effect from

the 1st of July 2012. The Mining Tax was repealed on the 5th of September 2014.

The projected revenue from the Mining Tax was far in excess of the actual revenue

collected. In initial projections from July 2010 the Treasury estimated that the tax would

collect $6.5 billion of revenue in the 2013-14 financial year. When the tax was legislated,

the revenue estimate was $4 billion for the 2013-14 financial year. The actual revenue

collected for the Mining Tax in the 2013-14 financial year was $141 million (from the

Final Budget Outcome of September 2014 Table 4). Because of the large discrepancy

between the projected revenue effects of the tax change and the actual revenue effects,

I use the actual revenue effects when assigning the size of the tax change to the date of

effect. However, when I test for announcement effects of tax changes, I use the projected

revenue effect as this reflects the information available to the Australian public at the

time the mining tax was introduced.

60



Appendix C Data Other than Tax

C.1 Data Sources

I list my sources for all data other than those used to construct my tax series.

Table C.1: Data Sources

Data Description Source [Series ID]

Real GDP GDP, chain volume ABS 5206 Table 2
[A2304402X]

Nominal GDP GDP, current prices ABS 5206 Table 3
[A2304418T]

Real Gross
Domestic Income

Adjusts the chain volume measure of
GDP for the terms of trade effect

ABS 5206 Table 1
[A2304410X]

Cash Rate RBA’s Target Cash Rate RBA [FIRMMCRT]

Government
Spending

Sum of General Government Final
Consumption Expenditure and Gen-
eral Government Gross Fixed Capital
Formation

ABS 5206 Table 2
[A2304080V and
A2304108K]

Inflation Log difference of the GDP Deflator ABS 5206 Table 5
[A2303730T]

Commodity
Prices

Index of Commodity Prices ($A) RBA [GRCPAIAD]

Terms of Trade The Export Price Deflator divided by
the Import Price Deflator and multi-
plied by 100

ABS 5206 Table 1
[A2304200A]

US GDP US Real GDP Federal Reserve
Economic Data, St.
Louis Fed [GDPC1]

Consumption Household Final Consumption Ex-
penditure

ABS 5206 Table 2
[A2304081W]
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Data Description Source [Series ID]

Investment Private Gross Fixed Capital Forma-
tion

ABS 5206 Table 2
[A2304100T]

Exports Exports of Goods and Services ABS 5206 Table 2
[A2304114F]

Imports Imports of Goods and Services ABS 5206 Table 2
[A2304115J]

Tax Revenue Total Taxation Revenue for all levels
of Government

ABS 5260 Table 18
[A2302794K]

Note: ABS is the Australian Bureau of Statistics; RBA is the Reserve Bank
of Australia; St. Louis Fed is the Federal Reserve Bank of St. Louis

C.2 Unit Root Tests

Table C.2: P-Values of Augmented Dickey-Fuller Tests

Level Log
Difference

Level Log
Difference

Exognous
Tax Series

0.0304 - Terms of Trade 0.2954 0.0000

Real GDP 0.0649 0.0000 US GDP 0.8018 0.0046

Real GDI 0.4169 0.0000 Consumption 0.4178 0.0000

Cash Rate 0.0226 - Investment 0.2118 0.0000

Government
Spending

0.2160 0.0001 Exports 0.3411 0.0001

GDP Deflator 0.5558 0.0000 Imports 0.2564 0.0000

Commodity
Prices

0.0192 - Tax Revenue 0.4079 0.0001

Null hypothesis: Series has a Unit Root
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Appendix D Tax Changes that Come into Effect in

a ‘Financial Year’

The stated date of effect for some tax changes is a particular ‘financial year’ or ‘income

year’ rather than a specific calendar date. In Australia, the financial year is July 1st to

June 31st. Assigning a date of effect to these tax changes presents a challenge. I use two

approaches. The principal approach that I use throughout the paper is to assume that

the revenue effects of the tax change accrue equally throughout the financial year. I take

the revenue estimate of the tax change, which is expressed in terms of a yearly revenue

effect, and divide by four. I assign this value to each of the four quarters in the financial

year. To illustrate, consider a hypothetical tax change with a $400 million annual gain

to revenue taking effect from the 1996 financial year. I assign a $100 million gain to rev-

enue to 1996Q3 and Q4, and 1997Q1 and Q2. Recall that July 1st falls in Q3 using the

timing convention of Romer and Romer (2010) that I follow in this paper (see Section 4.3).

For robustness I re-construct the dataset using another approach in which I assign the

full value of the revenue effect to the first calendar date in the financial year; July 1st. In

the hypothetical example, I would assign $400 million to July 1st 1996, i.e. quarter three.

Figure D.1 shows the time series of exogenous tax changes constructed in this manner.

The time series is much less smooth than my exogenous tax series from Section 5.2. The

series is also clearly seasonal given that a number of large tax changes, particular the cuts

to personal income tax in the 2000s decade, come into effect in a financial year. I perform

a Granger causality test and find no evidence that GDP Granger causes the alternate tax

series (p-value 0.6400). This suggests that my alternate series is not predictable based

on past information and supports my claim that the series is exogenous.

Figure D.1: Exogenous Tax Changes: Alternate ‘Financial Year’ Classification
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Figure D.2a shows the response of GDP to a tax increase when I re-estimate the

baseline model using the alternative tax series. Despite the differences in the time series,

the results are markedly similar to my baseline results in Section 6.1: again GDP does not

respond significantly to a tax change. The response is very close to zero (the maximum

effect of a tax increase equal to 1% of GDP is a 0.13% decrease in GDP in period 3)

and not significant at any conventional level. Figure D.2b shows the response of GDI

to a tax increase: as in Section 7.1, a tax increases causes GDI to decrease, although

the response using the alternate series (-0.74%) is somewhat smaller than in Section 7.1

(-1.19%). This analysis confirms that my results are robust to an alternate approach of

dealing with tax changes that take effect in a particular financial year.

Figure D.2: Financial Year Classification: Response to a Tax Increase of 1% of GDP
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Appendix E Gross Domestic Income: 5-Variable VAR

In Section 7.1 I investigated tax policy and the terms of trade: in particular the response

of GDI to a tax increase. In this Appendix, I show the results of a robustness exercise

in which I include GDI in a 5-Variable VAR with my exogenous tax series, inflation, the

cash rate and US GDP.

Figure E.1: GDI: 5-Variable VAR
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(b) Response of Inflation
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(c) Response of the Cash Rate

In response to a tax increase of 1% of GDP, GDI falls by 0.92%, see Figure E.1a.

This confirms my results in Section 7.1 that GDI decreases in response to a tax increase.

As in Section 6.3, inflation falls in response to a tax increase, see Figure E.1b. Figure

E.1c shows that the cash rate also falls, which is consistent with the inflation targeting

behaviour of the Reserve Bank of Australia.
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