
Paying back Australia’s COVID-19 debt – model documentation 
This note outlines the modelling undertaken for TTPI Working Paper 10/2022, Paying back 
Australia’s COVID-19 debt, contained within the accompanying spreadsheet, ‘Paying back Australia's 
COVID-19 debt - model.xlsx’. This documentation is split into three parts. The first two parts are 
‘scenario modelling’ and ‘policy modelling’, corresponding to the two sections in Part B of the paper. 
The third part contains “`how to’ notes on modelling”, which outline how a user of the model could 
perform some common and useful tasks with the model. 

The authors are releasing our modelling as a companion to our paper in the hope that it will further 
contribute to discussions around post-pandemic fiscal policy, and in the general interest of open 
data and transparent research. Among those that may find this modelling informative are 
policymakers, academic researchers, policy advocates and public commentators. The main purpose 
of this note is to describe how to use the model. Readers may wish to replicate, modify or extend 
our work. There are many possible such extensions, such as considering combinations of policy 
options to pay down the COVID-19 debt, or targeting different fiscal sustainability criteria than the 
ones we use in our paper. 

Scenario modelling 
The first tab of the spreadsheet, ‘Scenario model’, contains the basic scenario model. Given a series 
for nominal GDP ($m) and nominal GDP growth (%), headline cash balance excluding interest (% of 
GDP) and implied interest rate (%) from 1964-65 to 2054-55, it computes the outputs of gross debt 
(% of GDP), interest payments (% of GDP) and headline cash balance including interest (% of GDP). 
Note that the implied interest rate refers to total interest payments as a percentage of total debt. 

Series from 1964-65 to 2019-20 are based on historical data from the PBO (2021). Following this 
period, the user can change or update data depending on new observations or their expectations 
about economic growth, budget policy or interest rates to estimate the trajectory of debt, interest 
payments and the budget balance including interest. 

As outlined in our paper, the gross debt model relies on the equation (PBO 2021): 
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where 𝐷𝐷𝑡𝑡 is gross debt, 𝑟𝑟𝑡𝑡 is the implied interest rate (total interest payments as a proportion of total 
debt), 𝑔𝑔𝑡𝑡 is GDP growth and 𝐵𝐵𝑡𝑡 is headline cash balance excluding interest at the end of year 𝑡𝑡. We 
then calculate interest payments from gross debt: 

 𝐼𝐼𝑡𝑡 = 𝑟𝑟𝑡𝑡𝐷𝐷𝑡𝑡−1. (2)  
 

Headline cash balance including interest is equal to headline cash balance excluding interest less 
interest payments. 

The ‘IGR scenarios’ and ‘PBO scenarios’ tabs in the spreadsheet apply the scenario model to IGR 
(Australian Treasury 2021a) and PBO (2021) data respectively, under ‘middle’, ‘upside’ and 
‘downside’ settings for GDP growth and interest rates. These settings incorporate variations of 
economic growth and interest rates of plus or minus 0.6 percentage points, starting in 2031-32. This 
range comes from the PBO’s assessment based on historical data. 



As explained in our paper, the PBO assumes fiscal policy will change to ensure sustainable levels of 
debt in the long term, whereas the IGR assumes no changes to current policy. Our interest in 
comparing the two frameworks is that we can assess how much policy needs to change from the IGR 
baseline such that gross debt meets certain fiscal sustainability criteria within a given time horizon 
(33 years, 20 years or 10 years). 

In the ‘IGR scenarios’ tab, nominal GDP and GDP growth, budget balance before interest and interest 
rate series are taken from IGR data. The complete headline cash balance before interest series is 
constructed using information from the IGR, 2021-22 Budget Review (Parliamentary Library 2021) 
and PBO, as shown. Output budget aggregates are calculated for middle, upside and downside cases 
over the 33-year timeframe (out to 2054-55), assuming no change to current fiscal policy. 

In the ‘PBO scenarios’ tab, nominal GDP and GDP growth, budget balance before interest and 
interest rate series are taken from PBO data. Row 15 contains the series for headline cash balance 
before interest under the assumption of historically expected budget policy. Different series for 
headline cash balance before interest (in rows 16-21) correspond to the assumption that the debt 
must be paid down to 30.1% of GDP over a 20-year or 10-year timeframe, and under middle, upside 
and downside variations for economic growth and interest rates. Output budget aggregates are 
provided for middle, upside and downside cases for the 33-year, 20-year and 10-year time horizons 
(i.e. nine scenarios in total), under the assumption that fiscal policy changes to meet the fiscal 
sustainability criteria outlined in Table 2 of the paper. 

The ‘Charts - IGR vs PBO outcomes’ tab contains charts comparing IGR and PBO outcomes for gross 
debt, interest payments and headline cash balance including interest for the 33-year middle scenario 
only. 

The ‘Size of PBO policy change’ tab compares headline cash balance including interest under IGR 
assumptions against headline cash balance including interest under PBO assumptions, for each of 
the nine scenarios. This provides an indication of the size of policy change that would be needed to 
ensure fiscal sustainability as implied by the PBO analysis. 

Policy modelling 
The ‘Policy model’ tab in the spreadsheet contains the basic policy model. The purpose of the policy 
model is to calculate the fiscal impact of a specific policy change and observe how this flows through 
to gross debt. We use the policy model to calibrate policy settings for a given policy type (such as a 
tax rate) so that a fiscal sustainability target is met. 

The policy model takes in data from the IGR projecting the breakdown of receipts and payments into 
various categories (as a percentage of GDP) through 2054-55. The model permits any of these 
receipt or payment lines to change as a result of a policy change. The resulting change in the overall 
budget balance is fed into a gross debt model again based on equation (1) above. Using this 
framework, we are able to calibrate the size of policy changes such that a fiscal sustainability target 
is met over a 33-year, 20-year or 10-year timeframe (or a different timeframe chosen by the user). 
For example, we could determine the fixed increase in personal income tax receipts starting in 2022-
23 that would be required to reduce gross debt in 2054-55 from its baseline level of 40.1% of GDP 
(based on the IGR assumption of no change to current policy) down to the target of 30.1% of GDP 
(based on the PBO assumption of fiscally sustainable policy change). 

 



A user of this model could modify the receipts and expenses breakdown projected by the IGR to 
align with their own expectations about how these will change out to 2054-55 assuming no policy 
change. They could assess how any of these lines will further need to change to meet different gross 
debt targets of their choice, and they could estimate the effects of a reform package incorporating 
multiple tax and expenditure changes at the same time, which we do not do in our paper. 

The policy modelling framework allows for changes in receipts and payments as a percentage of 
GDP, but of course in practice the policies we would wish to model would involve changing specific 
policy parameters (such as tax rates). For example, we wish to know the fixed percentage point 
amount by which all personal income tax rates would need to increase from 2022-23 to 2054-55 to 
reach a certain gross debt target in 2054-55. This necessitates more detailed policy modelling so that 
a change in tax rates can flow through to a change in a given category of receipts or payments as a 
percentage of GDP, which then translates to a change in the overall budget balance. This is what we 
do in all of the remaining tabs.  

There are three tabs for each policy type that we have modelled for our paper, containing copies of 
the policy model under middle, upside and downside conditions for economic growth and interest 
rates. Policy changes are modelled for: goods and services tax (GST), capital gains tax (CGT), federal 
land tax, corporate income tax, personal income tax, inheritance tax and the pension means test. In 
each case, detailed policy modelling occurs just above the ‘Change in receipts due to policy change 
(% of GDP)’ or ‘Change in payments due to policy change (% of GDP)’ section of the tab, depending 
on whether we are modelling a change to receipts or payments.  

We provide some information on how each detailed policy modelling exercise was undertaken in 
Part B of our paper, to further help the reader interpret the policy modelling in the spreadsheet. For 
convenience, we also list any underlying data and modelling sources, on which our analysis relies, in 
Table 1 below. All are publicly accessible without restriction apart from the Household, Income and 
Labour Dynamics in Australia (HILDA) Survey, Release 20 (Summerfield, Garrard, Hahn, Jin, Kamath, 
Macalalad, Watson, Wilkins and Wooden 2021), and ANU’s PolicyMod.  For HILDA, researchers must 
apply for access from the Australian Data Archive (https://ada.edu.au).   For information on ANU’s 
PolicyMod, see: https://csrm.cass.anu.edu.au/research/policymod. The authors also provide some 
editorial comments in the first column of various tabs in the spreadsheet to assist with the user’s 
understanding. A user could modify our detailed modelling, e.g. to incorporate behavioural 
responses (which we do not do), or introduce new modelling to assess the fiscal impacts of other 
policy changes that interest them. 

The inheritance tax and pension means test modelling in the spreadsheet rely on separate 
calculations done by the authors in the R language. The outputs of these calculations have been 
imported into the spreadsheet. Please email robert.breunig@anu.edu.au if you are interested in 
viewing the underlying R code for either policy type. The R code uses data from HILDA Release 20 
(Summerfield et al. 2021). The pension analysis additionally uses policy parameters relating to 
pensions from Treasury’s CAPITA model, which is publicly available on GitHub (Australian Treasury 
2021b). 
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Table 1: Additional underlying data/modelling sources for each policy model 

Policy model Underlying data/modelling sources, if 
applicable 

GST  
CGT Tax Benchmarks and Variations Statement 

(Australian Treasury 2021c) 
Federal land tax ABS (2021) land value estimates 
Corporate income tax ATO Taxation Statistics 2018-19 (ATO 2021) 
Personal income tax ANU’s PolicyMod (Phillips 2017) 
Inheritance tax R code written by authors, HILDA Release 20 

(Summerfield et al. 2021) 
Pension means test R code written by authors, HILDA Release 20 

(Summerfield et al. 2021), pension parameters 
from Treasury’s CAPITA model (Australian 
Treasury 2021b) 

 

“How to” notes on modelling 
Here, we provide “how to” notes which outline how a user of the model could perform some useful 
modelling tasks: specifying a custom time horizon for paying down the debt, modifying the projected 
input series, changing the “current” year, specifying new fiscal sustainability targets for gross debt, 
changing the start year for policy change, and modelling combinations of policies. 

Specifying a custom time horizon for paying down the debt 
The time horizon within which to pay down the debt is set at either 33 years, 20 years or 10 years in 
the spreadsheet. However, the user can specify a custom time period. 

In the ‘PBO scenarios’ tab, the budget balance before interest series for the shorter time horizons 
(20 years and 10 years) are contained within rows 16-21. These series are copies of the headline 
cash balance before interest series in the 33-year case which have been modified by adding a 
constant % of GDP onto them for the (future) years that are within the chosen time horizon. The 
constant has been chosen such that gross debt is approximately at its targeted level by the end of 
the time horizon. The targets we use in our paper are provided in Table 2 of the paper. 

The user can create another row which specifies the budget balance before interest for a custom 
time horizon. Another section for the outputs needs to be added at the bottom of the ‘PBO 
scenarios’ tab, to calculate gross debt, interest payments and headline cash balance including 
interest for this choice of time horizon, with middle, upside and/or downside conditions for GDP 
growth and interest rates as required. The user can follow the example of the existing outputs to do 
this. They will then manually adjust the constant to be added onto the input headline cash balance 
before interest such that the output gross debt approximately reaches its target by the end of the 
time horizon. 

In the policy modelling tabs, the time horizon is specified by manually varying the model parameters 
(usually this is a tax rate, but depends on the model) until the target gross debt level is reached by 
the end of the chosen time horizon. The user can do this for any choice of time horizon. 

Modifying the projected input series 
The input series (GDP growth, headline cash balance before interest, implied interest rates) are 
taken from IGR and PBO data, for the ‘IGR scenarios’ and ‘PBO scenarios’ tabs respectively. IGR 



projections assume no change to current policy, whereas PBO projections assume that fiscal policy 
will change in a historically representative manner. 

The user may have different expectations about how any of the input series will evolve in future, or 
may wish to model different settings. For example, they may wish to model upside or downside 
conditions that are more extreme than what we have assumed. To do this, they would modify the 
data either in the ‘IGR scenarios’ or ‘PBO scenarios’ tab, depending on whether they wish to alter 
the series under the assumption of no policy change, or historically representative policy change. 
The user would likely wish to alter the budget balance before interest series in the ‘PBO scenarios’ 
tab to ensure fiscal policy that meets the desired gross debt criteria at the end of the long term. 

Changes to the inputs in the ‘IGR scenarios’ and ‘PBO scenarios’ tabs will flow through to the policy 
modelling tabs. The user may also have different expectations about how the breakdown of receipts 
and payments will evolve over the long term, under the IGR assumption of no policy change. These 
series are contained within the policy modelling tabs, and can be adjusted. After making these 
changes, and if the user wishes to model a policy change, they will need to ensure that the relevant 
gross debt target is met, by manually adjusting policy parameters for the policies they are interested 
in. 

The authors intend to provide data updates to the spreadsheet in future to take into account new 
economic data. As part of this, what we consider the “long term” would be extended beyond 2054-
55 by extending relevant lines in the spreadsheet. The user could also make such a change. 

Changing the “current” year 
The “current” year of the spreadsheet is set as 2019-20, due to data availability at the time of 
writing. This means that up to and including this year, the value of gross debt is hardcoded, but 
following this year, it is calculated using equation (1). To update the gross debt series on the basis of 
further data, the user would simply replace the years for which they have new data (e.g. 2020-21 
and 2021-22), in the ‘IGR scenarios’ and ‘PBO scenarios’ tabs.  

The user will then need to ensure that the gross debt targets at the end of the long term are still 
reached by adjusting the budget balance before interest series accordingly. They will need to do the 
same in the policy modelling tabs, by updating the gross debt data for the given years and then 
varying policy parameters to ensure that the gross debt targets are reached at the end of the long 
term. 

Specifying new fiscal sustainability targets for gross debt 
Fiscal sustainability targets for gross debt to be met via fiscal policy are given in Table 2 of the paper. 
In the ‘PBO scenarios’ tab, we meet these targets by adjusting the budget balance before interest 
series, and in the policy modelling tabs we adjust policy parameters. 

We can specify a different fiscal sustainability target. We simply make adjustments to the headline 
cash balance series in the ‘PBO scenarios’ tab, such that the new gross debt target is reached, and 
we do the same to the policy parameters in the policy modelling tabs. 

Changing the start year for policy change 
In the model, policy changes are assumed to start in 2022-23, meaning that in the ‘PBO scenarios’ 
tab and the policy modelling tabs, changes to budget balance as a result of policy change and policy 
parameters do not start to occur until 2022-23. The user could move this back, for example to model 
policies that begin to have an impact from 2023-24 instead. To do this, they would remove policy 
changes in 2022-23 in the ‘PBO scenarios’ tab by removing the constant that has been added onto 



the budget balance before interest in that year for the 20-year and 10-year scenarios. They would 
also remove changes to policy parameters in 2022-23 in the policy modelling tabs so that there is no 
budget impact from policy change in this year. They would then ensure that the relevant constants 
and policy parameters are at the right setting to reach the intended gross debt targets at the end of 
the long term. 

Modelling combinations of policies 
In our paper, we have modelled only one policy at a time. However, the spreadsheet could also be 
used to model multiple policy types at the same time. In the policy modelling tabs, we would include 
space to model all policies of interest depending on relevant policy parameters that would flow 
through to the ‘Change in receipts due to policy change (% of GDP)’ and ‘Change in payments due to 
policy change (% of GDP)’ lines. In the same way as we have already done in the spreadsheet, we 
would adjust relevant policy parameters in such a way that the gross debt targets of interest are 
reached at the end of the long term. 
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