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Séanadh

Is i an Oifig Buiséid Pharlaiminteach (OBP) a d’ullmhaigh an doiciméad seo mar ais do Chombhaltai Thithe an
Oireachtais ina gcuid dualgas parlaiminteach. Ni bheartaitear é a bheith uileghabhélach na criochniil. Féadfaidh an
OBP aon fhaisnéis ata ann a bhaint as n6 a least aon trath gan fogra roimh ré. Nilan OBP freagrach as aon tagairti
d’aon fhaisnéis ata a cothabhail ag trit pairtithe né naisc chuig aon fhaisnéis den sort sin na as abhar aon fhaisnéise
den sért sin. Ta baill foirne an OBP ar fail chun abhar na bpaipéar seo a phlé le Comhaltai agus lena gcuid foirne ach ni
féidir leo duli mbun plé leis an mérphobal n6 le heagraiochtai seachtracha.

Disclaimer

This document has been prepared by the Parliamentary Budget Office (PBO) for use by the Members of the Houses of
the Oireachtas to aid them in their parliamentary duties. It is not intended to be either comprehensive or definitive.
The PBO may remove, vary or amend any information contained therein at any time without prior notice. The PBO
accepts no responsibility for any references or links to or the content of any information maintained by third parties.
Staff of the PBO are available to discuss the contents of these papers with Members and their staff, but cannot enter
into discussions with members of the general public or external organisations.
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1 Debt Sustainability Analysis

1.1 Linkstothe DSA Calculator and Interest Rate Risk Tableau Dashboard

PBO Debt Sustainability Analysis Calculator SPU 2023

Interest Rate Risk - DSA Calculator SPU 2023

PBO Debt Sustainability Analysis Calculator Budget 2023 Fiscal Feedback
Interest Rate Risk - DSA Calculator Budget 2023

PBO Debt Sustainability Analysis Calculator SPU 2022

Interest Rate Risk - DSA Calculator SPU 2022

1.2 Disclaimer

This tool constitutes a calculator and data visualisation dashboard to aid people in seeing visually the
hypothetical impact on Ireland’s debt statistics of changes to the input variables of primary spending,
revenue, GDP growth and interest rates. The PBO accepts no responsibility for the accuracy of the
output of the tool and in no way does this tool constitute a forecast by the PBO. The tool is a “beta”
version and is designed using a PBO deterministic DSA model and a modified version of the IMF Debt
Dynamics framework model to verify results.

In particular, the baseline input figures that the calculator uses are merely placeholders. For the SPU
(Stability Programme Update) 2022 calculator, the SPU 2022 is used for figures out to 2025 and from
2025, a straight line extrapolation is applied using simplifying assumptions. The debt calculations in
this tool are modelled such that all new and “rolled over” debt uses a single input interest rate for a
given year. In reality for Ireland, the different debt items in different debt categories, such as individual
“Short Term Paper”, would be unlikely to be using a modified version of the interest of Fixed Rate
Treasury Bonds for a given year.

Likewise the tool assumes that there is a one-to-one relationship between the General Government
deficit and the amount borrowed. As such there is no stock flow adjustment factor affecting the debt to
GDP ratio as the Government changes the size of its outstanding assets, though there is an option to
manually enter one’s own stock flow adjustment figures. Many assumptions of the tool are modular
with settings, such as being able to change what proportion of new debt is short-term paper and the
maturity of newly issued Government bonds.

This calculator builds upon previous work presented in The PBO analytical model for public debt
sustainability analysis and other PBO publications have discussed fiscal rules, Ensuring Medium-Term
Fiscal Sustainability. This tool was prepared as part of a capacity building exercise by the PBO’s
Modelling and Costings Unit and will be updated over time.

* IMF, Staff Guidance Note for Public Debt Sustainability Analysis In Market-Access Countries, (May 2013).


https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2023/2023-05-15_pbo-debt-sustainability-analysis-calculator-spu-2023_en.xlsx
https://public.tableau.com/views/InterestRateRiskDSASPU2023/1Introduction?%3Alanguage=en-US&%3Adisplay_count=n&%3Aorigin=viz_share_link&publish=yes&%3AshowVizHome=no
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2022/2022-11-18_pbo-debt-sustainability-analysis-calculator-budget-2023-fiscal-feedback_en.xlsx
https://public.tableau.com/views/InterestRateRiskDSABudget2023/1Introduction?%3Alanguage=en-US&%3Adisplay_count=n&%3Aorigin=viz_share_link&publish=yes&%3AshowVizHome=no
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2022/2022-08-22_pbo-debt-sustainability-analysis-calculator-spu-2022_en.xlsx
https://public.tableau.com/views/InterestRateRiskDSASPU2022/1Introduction?%3Alanguage=en-US&%3Adisplay_count=n&%3Aorigin=viz_share_link&publish=yes&%3AshowVizHome=no
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2021/2021-03-11_the-pbo-analytical-model-for-public-debt-sustainability-analysis_en.pdf
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2021/2021-03-11_the-pbo-analytical-model-for-public-debt-sustainability-analysis_en.pdf
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2021/2021-10-08_ensuring-medium-term-fiscal-sustainability_en.pdf
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2021/2021-10-08_ensuring-medium-term-fiscal-sustainability_en.pdf
https://www.imf.org/external/np/pp/eng/2013/050913.pdf
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1.3 What is Debt Sustainability Analysis

Debt Sustainability Analysis (DSA) is a study of a country’s medium-term to long-term debt situation.
DSA assesses how a country’s current level of debt and prospective borrowing affect its present and
future ability to meet debt service obligations. It is primarily measured by the debt-to-GDP ratio, and its
projected trajectory.

The debt-to-GDP ratio is the metric comparing a country’s gross Government debt to its gross domestic
product (GDP). The EU fiscal rules encourage moving towards a debt-to-GDP ratio of below 60% for
member states.

Under the baseline figures the SPU (Stability Programme Update) 2022 model calculates for 2050 a debt
to GDP ratio of roughly 33% and a debt to GNI* ratio of 63%, with figures stabilising after 2030 towards
a long-term trend of a small General Government deficit.

The input figures assume that from 2026 to 2050, the average nominal GDP growth is 2.5% while
the average market interest rate is 2.2%.

The average debt to GDP ratio would be 34%, while the average debt to GNI* ratio would be 66%.

Debt dynamics is the breakdown of what causes the debt to GDP/GNI* ratio to change in a given
year. For example if in 2030 the Interest Rate Effect is 0.54%, the Nominal GDP Effect is -0.75%,
the Primary Balance Effect is -0.24% and all other factors being zero, then the debt dynamics is
-0.45%. This means that the debt to GDP ratio has been reduced by 0.45% in comparison to the
previous year.

The average interest spending would be €5 billion a year, while the average primary balance
would be a positive of €0.5 billion a year.

As a proportion of how this would be a factor in changing the debt to GDP/GNI* ratio per year in
terms of debt dynamics, it is 0.6% for average interest spending and 0.1% for average primary
balance, while for GNI* it would be 1.23% and 0.19%.

The average change in the debt to GDP/GNI* ratio per year (the debt dynamics), would be -0.3% a
year for GDP and -0.6% a year for GNI*. Most of the changes to the debt to GDP/GNI* ratio would
occur before 2030.
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1.4 The EU Fiscal Rules?

The EU Fiscal Rules of the Stability and Growth Pact (SGP) constitute the main institutional framework
shaping fiscal policy in Ireland (i.e. Government tax and expenditure decisions). The SGP, which was
initially established in 1997 and has evolved significantly since then,3 is made of two Arms: the
Corrective and the Preventive Arm. The Corrective Arm, which Ireland was subject to during the crisis
period, aims to correct large fiscal imbalances (i.e. high deficit and debt), with the 3% deficit-to-GDP
ratio and the 60% debt-to-GDP ratio representing the key fiscal constraints.

The DSA Calculator models compliance with the rules set-out under the Corrective Arm, specifically. It
tests against the the 3% deficit and 60% debt ratio targets only and does not include the further rules
laid out in the Preventative Arm.

The Preventive Arm has a different purpose to the Corrective Arm. The focus is on promoting prudent
fiscal policy and maintaining stable and sustainable public finances. The Preventive Arm is
characterised by two main rules: a Structural Budget Balance rule and a Spending rule limiting annual
growth in Government Expenditure (i.e. the Expenditure Benchmark).

The Structural Budget Balance is the actual General Government budget balance net of the effects of the
economic cycle and one-off and other temporary measures. The structural balance gives a measure of
the underlying trend in the budget balance.# The structural balance rule requires that it be above the
medium-term budgetary objective (MTO) or moving towards the MTO at an adequate pace.>

The Expenditure Benchmark at its simplest states that spending increases which go beyond a country’s
medium-term reference rate of potential GDP must be matched by additional discretionary revenue
measures. This encourages a move towards or maintaining of the MTO.®

The EU Fiscal Rules are currently suspended in 2022, first due to COVID-19 and then due to the crisis in
Ukraine.” Notably the EU Fiscal Rules are based off of GDP (Gross Domestic Product) not GNI* (Modified
Gross National Income) in the case of Ireland. Ireland’s GDP being significantly higher than its GNI*
would make it easier to meet EU fiscal rules compliance.

In relation to Fiscal Rules, the Fiscal Council plays an important role in measuring and ensuring
compliance with the budgetary rules, as set out in the Fiscal Responsibility Act.® Its purpose as an
independent statutory body is to provide an independent assessment of official budgetary forecasts
and proposed fiscal policy objectives.?

2 This section draws from PBO Briefing Paper 6 of 2018: Potential Output, the Output Gap and Associated Key Issues for Fiscal
Policy-making in Ireland

3 The EU fiscal rules were further expanded by the so called “6 pack” changes in 2011 and “2 pack” changes in 2013.

4 European Commission, Glossary - Economic and Financial Affairs.

5 Fiscal Council, Fiscal Assessment Report, (May 2021).

6 Fiscal Council, The EU Expenditure Benchmark, (January 2020).

7 European Commission, European Semester Spring Package: Sustaining a green and sustainable recovery in the face of
increased uncertainty, (May 2022).

8 |SB, Fiscal Responsibility Act 2012 - Number 39 of 2012.

9 Fiscal Council, About the Council.


https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2018/2018-05-14_potential-output-the-output-gap-and-associated-key-issues-for-fiscal-policy-making-in-ireland_en.pdf
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2018/2018-05-14_potential-output-the-output-gap-and-associated-key-issues-for-fiscal-policy-making-in-ireland_en.pdf
https://ec.europa.eu/info/sites/default/files/economy-finance/glossary.pdf
https://www.fiscalcouncil.ie/wp-content/uploads/2021/05/Fiscal-Assessment-Report-May-2021-1.pdf
https://www.fiscalcouncil.ie/wp-content/uploads/2020/01/FAR-NOV-2013-BOX-I-The-EU-Expenditure-Benchmark.pdf
https://ec.europa.eu/commission/presscorner/detail/en/IP_22_3182
https://ec.europa.eu/commission/presscorner/detail/en/IP_22_3182
http://www.irishstatutebook.ie/eli/2012/act/39/enacted/en/print#sec3
https://www.fiscalcouncil.ie/about-the-council/
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2 Tableau Dashboard Guide

2.1 What does the dashboard do?

The Interest Rate Risk - DSA Calculator shows what effect a change in interest rates would have on
interest spending, the debt to GDP ratio, the debt to GNI* ratio, the borrowing requirement and the
gross national debt. This facilitates an assessment of the impact of interest rate changes on the
sustainability of Ireland’s borrowing.

The default interest rate of the calculator slider is 4%. The purple line is controlled by the slider, the
orange line shows the projections based on the SPU baseline for the SPU 2022 calculator. This model is
a simplified off-shoot from the Excel-based DSA calculator that is designed to be more focused and user
friendly. The baseline of the tableau is identical to the baseline of the Excel calculator. At its simplest, if
the interest rate increased to a fixed 4% year-on-year, starting in 2022 and maintained for the entire
projection horizon, in the long term it would cause Ireland’s debt to GDP to increase continually upwards
due to the interest cost of servicing the debt.

2.2 -1: Introduction - Interest Rate Risk

This is the introductory slide of the dashboard. It explains what the dashboard does and a little of the
background and assumptions. The page of the dashboard can be changed using the orange tabs at the
top of the screen. Selecting the picture of the PBO name and logo opens a link to this explainer guide.
Selecting, by clicking on, the disclaimer image below it opens up the list of PBO publications.

Refreshing the page will reset the calculator. You can print or download as PDF by selecting the
download button in the bottom right hand corner of the screen. Also at the bottom right hand corner of
the screen there is an option to display the dashboard in fullscreen.

Figure 1: Page 1 - Introduction

An Oifig Buiséid Pharlaiminteach
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2.3 - 2: Interest Rate Spending

This page shows for a given interest rate, what the interest spending would be. Control the interest rate
with the slider. The interest rate is used for new debt issued due to a Government deficit or every tranche
of Ireland’s debt that is maturing and rolling over. The baseline is shown in orange for comparison.

Figure 2: Page 2 - Interest Rate Spending

1: Introduction - Interest Rate Risk 2: Interest Spending 3: General Government Balance 4: Debt to GDP Ratio 5: Debt to GNI* Ratio 6: Gross National Debt

Interest Spending Cost by the Interest Rate
Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details
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To read more information about a page, hover over the info bubble. The info button is the purple circle
labelled “i” on the right hand side of the screen.

Figure 3: How to use the info bubble

Interest spending is the amount spent yearly to service Ireland’s debt. New debt is issued due to a budget deficit or
when existing debt matures and is rolled over on a new interest rate.

As the interest rate increases, the cost of Ireland’s debt increases with a lag, depending on the maturity profile of
that particular tranche of the debt. Roughly 60% of Ireland’s debt is held in Government bends which tend to have
ten-year maturities.
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To change the years graph, use the year slider. You can change both the maximum and minimum year
graphed. The years 2022 to 2050 are modelled. The year slider syncs across pages.

Figure 4: How to change the year graphed

Interest Spending Cost by the Interest Rate
Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details

Slider in Burple, Baseline
InOrange

€4,300M Slider:€4,259M

SPU Baselinece3 3501 neretate s
— o
oW
eszom
esz0m
vesr
2 202
es0om @0
2 essoom
£ essom
N
eszom
essom
€3,500M -
e
-
e300
s o2z S 02e =

Rather than using the slider, you can click on the search icon on the top right hand corner of the “Interest
Rate Risk %” slider and type in what interest rate you want. Hover over the slider box to make the

symbol appear. The dashboard operates under increments of 10 basis points (0.1%). Below you can see
the interest rate being changed to 6% through the search box. The interest setting syncs between pages.

Figure 5: Using the input box to increase interest rates to 6%
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Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details
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2.4 -3: General Government Balance

At its simplest, the General Government balance is the balance of finances for the Government of
Ireland. It is General Government revenue less General Government spending. The primary balance
excludes debt servicing costs.

Figure 6: Page 3 - General Government Balance

1:Introduction - Interest Rate Risk 2: Interest Spending 3: General Government Balance 4: Debt to GDP Ratio 5:Debt to GNI* Ratio 6: Gross National Debt

Debt to GNI*Ratio by Interest Rate
Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details
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2.5 - 4: Debt to GDP Ratio

This graph displays the debt to GDP (gross domestic product) ratio, the primary measure of debt
sustainability. The EU fiscal rules at their simplest state that this ratio should remain below 60%.

Figure 7: Page 4 - Debt to GDP Ratio

1: Introduction - Interest Rate Risk 2: Interest Spending 3: General Government Balance 4: Debt to GDP Ratio 5: Debt to GNI* Ratio 6: Gross National Debt

General Government Balance by Interest Rate
Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details
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2.6 -5: Debt to GNI* Ratio
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This graph displays the debt to GNI* (Modified Gross National Income) ratio. GNI* was collaboratively
created by the Central Bank of Ireland in 2017 to better account for the actual size of the Irish economy
and lessen the distortions of the activities of MNEs (multinational enterprises). There is a significant
difference between Debt to GDP and Debt to GNI* in the Irish economy.

Figure 8: Page 5 - Debt to GNI* Ratio

1: Introduction - Interest Rate Risk 2: Interest Spending 3: General Government Balance 4: Debt to GDP Ratio 5: Debt to GNI* Ratio 6: Gross National Debt

Debt to GDP Ratio by Interest Rate
Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details

Interest Rate %

2.7 - 6: Gross National Debt

General Government debt (GGD) is a measure of the total gross consolidated debt of the State compiled
by the Central Statistics Office (CSO). It is the measure used for comparative purposes across the EU.*
The gross national debt is the gross debt incurred by the Exchequer after taking account of other
financial assets. Notably it is divided into a number of debt products, from Fixed Rate Treasury Bonds to
State Savings Prize Bonds. Gross National Debt is the principal component of GGD. For end-2021 the
GGD was €235.9 billion while the GN debt was €237.2 billion.

Figure 9: Page 6 - Gross National Debt

1: Introduction - Interest Rate Risk 2: Interest Spending 3: General Government Balance 4: Debt to GDP Ratio 52 Debt to GNI* Ratio 6: Gross National Debt

Gross Nation Debt by Interest Rate
Use the Interest Rate % slider to alter to input interest rate - hover over the info button for further details

€320000M
Interest Rate s

210,000 B

200,000

230,000

€280,000M

€270,000m

(<%
A=)
>
(&)
—
(<)
1=
N
o
x
L
b
o
+—
AL
>
=)
(1}
o
e
(%
=
©
(=
<<
>
=
a
©
1=
©
-
(%]
>
(Y]
-
QO
<%
(an)]
o
o
(a

Gross National Debt

Slider in 2urple, Baseline
€260,000M P

Slider: €225,9341
SPU Baseline:€223,608M

€250,000M

€240,000M

€230,000M

€220,000M

2021 2022 2023 2028 2025 2025 2027 2028 2029 2030 2031 2032 2033 2032 2035 2038 2037 2038 2035 2080

10 SO, REPORT OF THE ECONOMIC STATISTICS REVIEW GROUP (ESRG), (December 2016).
1 General Government Debt and National Debt


https://www.cso.ie/en/media/csoie/newsevents/documents/reportoftheeconomicstatisticsreviewgroup/Economic_Statistics_Review_(ESRG)_Report_Dec_2016.pdf
https://www.ntma.ie/business-areas/funding-and-debt-management/statistics/debt-projections

PBO Debt Sustainability Analysis Calculator Explainer Guide

3 Excel Calculator Guide

3.1 What does the calculator do?

The core purpose of the calculator is to allow a user to explore graphically how differing fiscal polices
and budgetary choices would affect debt sustainability and compliance with the EU fiscal rules in the
coming years.

The Debt Sustainability Analysis Calculator allows users to make their own revenue and spending
projections from 2022 to 2050. It highlights how changes to fiscal plans would directly affect the debt to
GDP trajectory and whether or not the core EU fiscal rules are being met.

In addition, the calculator can be used to model Ireland’s exposure to uncertain GDP growth and interest
rate risks. With sliders and dropdown boxes, it allows the user to see for themselves how different
interest rates and other inputs would affect projected debt servicing costs and budget balances. Users
can input their own data into the calculator.

The core EU fiscal rules mandate a debt to GDP ratio below 60% and public deficits below 3% of GDP.
While the fiscal rules are currently suspended, Ireland must prepare to return to being fiscally compliant
in preparation for their eventual reintroduction as the COVID-19 crisis ebbs.

The pre-set model values are based on the Department of Finance’s forecasts, for either the SPU
(Stability Programme Update), the SES (Summer Economics Statement) or the Budget depending on the
name of the particular calculator release.

Funding new policy initiatives means that choices need to be made between raising taxes or
reprioritising spending to keep debt on a fiscally prudent and compliant path. The Debt Sustainability
Analysis Calculator allows users to evaluate different projected budget packages and investigate the
feasibility of changing future spending.

The primary calculator inputs include:
Primary spending (excludes interest)
Revenue

Nominal GDP growth

Market interest rate

The primary calculator outputs, among many others, include:
Gross national debt to GDP ratio

Borrowing requirement

Interest spending

Primary balance

Gross national debt

Nominal GDP
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3.2 -1 lIntroduction

This introductory slide explains how to use the calculator as well as some of the background and
assumptions.

Figure 10: Page 1 - Introduction

Calculator SPU 2022

Calculator Guide & Model Assumptions
PDF Calculator Guide Link
Debt Analysis Calculator Guide 2021

Excel Sheets of the DSA Calculator

1 Introduction - The sheet explains the basics of the calculator. The detailed user guide is found in the link above

2 DSA Simple Dashboard - This dashboard allows you to view the main outputs on one graph managed by a dropdown bos. It is controlled by the inputs sliders

3 DSA Caleulator - The main DSA caleulator. The dropdown boxes which control the seftings of the calculator are found here. Here you can also input new figures directly into the model
4 DSA Additional Graphs - additional graphs and output data from the model, such as fiscal rules and demographics, can be found here. In addiion there are also the 4 siders

Graph Explanations - DSA Calculator
Graph 1 displays the primary spending (excludes interest spending) and revenue, this is changed directly by the slider
Graph 2 displays the nominal GDP/GNT* growth and the market interest rate, thisis changed directly by the slider

Graph 3 displays the gross national debt to GDP ratio, thisis the primary comparative focus for deb sustainabilty analysis
Graph 4 displays the interest spending

Graph 5 displays the breakdown of the debt dynamics effect on the debt to GDP/GNI* ratio

Graph Explanations - DSA Additional Graphs.
Graph 1 General Government Balance

Graph 2 Primary Balance

Graph 3 Gross National Debt

Graph 4 Nomminal GDP

Graph 5 Debt Per Working Age

Graph 6 Interest Cost to GDP

Graph 7 General Government Balance to GDP
Graph § Gross National Debt to GDP

‘What is Debt Sustainability Analysis

Debt Sustainabilty Analysis (DSA) i a study of a couniry's medium-term to long-term deb situation. DSA assesses how a counry's current level of debt and prospective borrowing affect its present and future abily to meet debt service obligations.
Itis primarily measured by the debt-to-GDP ratio.

The deb-to-GDP ratio i the meric comparing a counry’s gross government debt fo its gross domesic product (GDP).

The EU fiscal rules encourage moving towards a debt-to-GDP ratio of below 60% for member states.

‘Background Information
The EU Maastricht Treaty of 1992 required that member states keep public debt below 60% of GDP and public deficits below 3% of GDP

Directive 2011/85/EU, the °6 pack” and the "2 pack” directives, frther expand on the EU fiscal rules

EU Fiscal Rules are currently suspended but are based on GDP alone, not GNI*

GDP (Gross Domestic Product) is a measure of the size of the economy, the total econornic activity in 2 country

GNT* (Modified GNI) is an indicator that was recommended by the Economic Statistics Review Group and i designed to exclude globalisation effects that are disproportionally impacting the measurement of the size of the Irish economy
Ergo lreland’s GDP figure may not directly correlate with standards of living and the level of economic development actually experienced by individual citizens in different regions.

Ircland’s MNE situation results in a significantly inflated GDP figure in comparison to GNT*, the PBO has published papers discussing this

The PBO has published previous papers oulining the theory for DSA (though this caleulator uses a different model and assumptions) and other matters such as fiscal rules

hitps;//data,oireachtas iefievireachtas parlizment 021/2021-03-11 the-pbo-analytical-model-for-public-debt-sustainabiliy-analvsis _en pd

3.3 -2 DSASimple Dashboard

Here you can use a streamlined version of the DSA calculator. This allows one to use the sliders to affect
the graph that is currently displayed. Notably the dropdown options from the main DSA calculator, such
as max year, affect the graph here. It contains the baseline graphed in orange, allowing a comparison of
the scale of any changes. Notably the axis of the graph is dynamic.

Figure 11: Page 2 - DSA Simple Dashboard
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To change the graph displayed, click the dropdown box and select your preferred graph.

Figure 12: Use the dropdown box to change the graph
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You can use the sliders to increase or decrease the input variables, such as revenue and primary
spending. These are based off of the values of the baseline figures for revenue and primary spending
and are applied equally for every year. Primary spending does not include interest costs. In contrast,
increasing the market interest rate and GDP growth slider applies a new interest rate to every year, such
as 4%.

Figure 13: Increase primary spending by 10%
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Here revenue is being reduced permanently by 5% compared to the baseline, therefore driving up the
size of the Government debt and debt servicing costs.

Figure 14: Reduce revenue by 5%
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Here a scenario where interest rates increase and GDP growth decreases occurs and it is graphed on the
debt to GDP graph.

Figure 15: Decrease GDP growth and increase the interest rate
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You can use the two bottom sliders to set the start and end dates for the simulation. In this case the
interest rate for the years from 2025 to 2035 is set to 4% year-on-year, while the figures outside of this
range remain at the default baseline figures.

Figure 16: Increase the interest rate to 4% from 2025 to 2035
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3.4 -3 DSA Calculator

This is the main body of the calculator. It is split between, the input sliders, the option dropdown boxes,
the input figures, the output figures and the graphs.

Figure 17: Page 3 - DSA Calculator
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Rather than relying on the sliders, you can input the exact input figures here. For example, you can copy
in your own spending figures to test what effect they would have on Ireland’s debt level and debt
servicing cost. Notably if you put in a new figure, the calculator sliders no longer affects that cell and
you will need to open and close the calculator to reset it.

Here you can also input the stock flow adjustment if you so wish. For simplicity all figures are nominal
so the GDP deflator is not included.

Figure 18: Interactive input figures

Revenue Nominal GDP Growth Market Interest Rate Stock Flow Adjustments

Here are the primary output figures.

Figure 19: Output figures
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To change between GDP and GNI* figures, use this dropdown. It changes the figures, graphs, and
description text. Notably it is assumed that GDP and GNI* grow at the same rate past 2025. If you click
on the cell of a dropdown box a popup comes up to highlight that it is a dropdown box you selected.

Figure 20: Dropdown for GDP and GNI*
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Here you can set the max year that is calculated and displayed. This is especially useful if you want only
a shorter time frame graphed or if you only want to use the SPU projections out to 2025.

Figure 21: Dropdown to set max year
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Here you alter the maturity of newly issued Government bonds. By default it is set to ten-year
Government bonds, though you may wish to see what effect setting it to 2 or 100 years may have
depending on interest rate volatility over time.

Figure 22: Dropdown to set new bond maturity
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Here you can alter what proportion of new Government borrowing is allocated between bonds and short
term paper. By default it is split between 95% ten-year Government bonds and 5% short-term paper
which reflects historical trends. You can change the settings to instead use a 100% or 0% short-term
paper proportion to bonds if preferred.

Figure 23: Dropdown to set proportion of new borrowing as short-term paper
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The debt dynamic effects show how the changes in the debt to GDP/GNI* ratio can be broken down to
their constituent parts and is useful for measuring changes as a proportion of GDP. These are the
Interest Rate Effect, the Real GDP Effect, the Inflation Effect, the Primary Balance Effect and the Stock
Flow Adjustment.

The graph shows that the baseline figures result that in the long-term the proportion of interest rate
spending trends towards 0.65% in terms of debt dynamics for the debt to GDP/GNI* ratio. For the 2022
to 2030 period, the reduction in the debt to GDP ratio is largely caused by economic growth rather than
a change in interest costs or the General Government balance.

Figure 24: Debt Dynamics Effect on the Debt to GDP/GNI* Ratio
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Here are the graphs of the input figures, which is useful for comparing them.

Figure 25: Graphs of input figures
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Here are the main output graphs, that of the debt to GDP ratio and the debt servicing cost.

Figure 26: Graph of Debt to GDP and Interest Spending
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@ Graph 1displays the primary spending (excludes interest spending) and revenue, this is changed
directly by the slider

@ Graph 2 displays the nominal GDP/GNI* growth and the market interest rate, this is changed
directly by the slider

@ Graph 3 displays the gross national debt to GDP/GNI* ratio, this is the primary focus for debt
sustainability analysis

@ Graph 4 displays the interest spending
@ Graph 5 displays the breakdown of the debt dynamics effect on the debt to GDP/GNI* ratio
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3.5 -4 DSA Additional Graphs

These are additional output graphs and tables of figures from the DSA calculator, though split off to a
separate sheet for ease of use. It also contains sliders and the input sliders sync across all sheets.
Graphs here include the General Government balance, primary balance, gross national debt, nominal
GDP, debt per working age, interest cost to GDP, GGB to GDP (Fiscal Rules) and gross national debt to
GDP (fiscal rules).

Figure 27: Page 4 - DSA Additional Graphs

[ q X ~ An Oifig Buiséid Pharlaiminteach

i Parliamentary Budget Office
Oiachs.

11 Revenue (EM)
2 Preset Values

13 |If slider centred then pre-set model is shown
i

15

16

17

18 Nominal GDP Growth (%)

19 Preset Values

20 |If slider centred then pre-set modelis shown
21

2

< >

2026 2027 2008

——Primary Balance - Linear (Primary Balance)

nl < >

2
25 Market Interest Rate (%)

2 Preset Values

27 |If lider centred then pre-set model i shown

28

2

Bl < >
31

2

B

34

B

B

37

3

3

2027 2028 2029 2030 2031 2032 2033 2034 2035

2038 2039 2040

—GGB to GDP GGB to GDP Target

a
s
43
4
45
4
a7

Here is a small box under the sliders to easily check if the core EU fiscal rules are being broken.

Figure 28: Fiscal Rules Check
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The EU fiscal rules are not broken past 2025
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Here are the additional output figures of the calculator, at the top there are dedicated metrics on Fiscal
rules compliance, that of a GGB to GDP target of less than -3% and debt to GDP target of less than 60%.
At the bottom are metrics per capita and per working age from the CSO population projection figures, as
well as the interest cost to GDP figure.

Figure 29: Additional output figures
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Finally, here is the graph of the primary balance and gross national debt, two of the main outputs of the
calculator but not graphed on the main page.

Figure 30: Graph of primary balance and gross national debt
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Graph Explanations - DSA Additional Graphs
@ Graph 1 General Government Balance

Graph 2 Primary Balance

Graph 3 Gross National Debt

Graph 4 Nominal GDP

Graph 5 Debt Per Working Age

Graph 6 Interest Cost to GDP

Graph 7 General Government Balance to GDP

Graph 8 Gross National Debt to GDP

3.6 Worked Scenario Example

This section contains a hypothetical scenario where the DSA calculator is used to simulate a shock for
the years 2026 to 2030. This shock is characterised by a 10% reduction in general government revenue
(e.g. this might arise in the event of a significant reduction in Corporation Tax revenues compared to
baseline projections).

In the chart below, we can observe the impact of this shock scenario on the debt to GDP ratio.

Figure 31: A shock to General Government revenue for 2026 to 2030
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To expand on this scenario, suppose as well the market interest rate was to increase for the period 2026
to 2030, to 4%. Notably the EU fiscal rules would not be broken in this scenario due to Ireland’s high
nominal GDP (which we hold constant to the baseline for the purposes of this shock scenario). That
being said, in 2030, the General Government deficit to GDP ratio comes close to the 3% threshold set
under the EU fiscal rules.

In the chart below, we can observe the impact of this shock scenario on interest spending.

Figure 32: A shock to General Government revenue and market interest rates for 2026 to 2030
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Figure 33: Debt dynamics associated with the shock to General Government revenue and market
interest rate
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4 Model Assumptions

General Calculator Information

The calculator may be best viewed on a large monitor.

1

o

@ All figures are in millions of Euro.

@ To reset the calculator, it is easiest to open and close the calculator.

@ Primary Spending is General Government Spending excluding interest costs.
[ ]

The dotted line labelled Linear is automatically generated as a linear regression by Excel based off
the data.

A positive borrowing requirement means that the state is beginning to pay off its debt.
For simplicity, all figures are nominal.

The baseline figures assume no shocks or black swan events.

All figures past 2025 for input data are merely placeholders and do not constitute a forecast. In
general, forecasts for these figures tend to only be done for the short-term to the medium-term,
given the uncertainty involved.

(<%
A=)
>
(&)
A
(<)
1=
N
o
>
Ll
—
[e]
+—
AL
>
=)
(1}
o
e
(%
=
©
(=
<<
>
=
e
©
£
©
+—
(%]
>
(Y]
+—
QO
<%
(an)]
o
o
o




PBO Debt Sustainability Analysis Calculator Explainer Guide

4.2

Input Data Assumptions

Input figures from 2022 to 2025 are taken from the SPU 2022 for the SPU 2022 calculator.
The starting debt is taken from detailed end year 2021 NTMA data for the SPU 2022 calculator.

Debt data is calculated per individual tranche of debt, such as each government bond each having
its own interest rate and maturity.

Interest cost from 2022 to 2025 has a reduction modification factor of around 85%, so as to bring
the model figures to be a one to one of the SPU 2022 projected interest rate cost. The gross
”National Debt Cash Interest” figures are used.

All figures past 2026 to 2050 are rough baseline figures and would not constitute a forecast in
their own right.

By default the calculator only shows out to 2040 due to the dropdown option. This is because the
graphs tend to be more readable over a shorter period.

Debt Technical Assumptions

Once a debt product matures, the principal then becomes a collated part of a new debt item the
year it matures.

All new debt is treated either as a Government bond or short-term paper.
The model assumes that only one new Government bond is issued a year.
Short-term uses the market interest rate which changes every year.
Government bonds use the market interest rate for the year they are issued.

You can change the proportion of new debt issued as short-term paper and also the maturity
length of Government bonds in the dropdown sliders.

Upon maturity, variable rate bonds, inflation linked bonds and amortising bonds are assumed to
become short-term paper rather than be converted to ten-year Government bonds.

If hypothetically in a given year there is a budget surplus, and hence a negative borrowing
requirement, and it is not cancelled out by rolling over debt, the model assumes that the
Government would issue out bonds to other Governments, at the market interest rate and with the
maturity length set by the dropdown settings. It is not possible for a Government to pay down any
debt not matured.

The model calculates short-term paper separately and assumes that short-term paper will always
exist as a proportion of debt.

For 2022 the model assumes between 5 to 7.5% of debt is short term paper.

If debt is being repaid due to a Government surplus, short-term paper is paid down in a proportion
that short-term paper is issued. For example, if short-term paper is set to be 5% of borrowing,
then for a surplus of €100 million, the new bond for that year will be reduced by €95 million and
the short term paper will be reduced by €5 million.
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4.4 Modelling Technical Assumptions

The calculator does not model inflation as everything is set to nominal. The GDP deflator is not
included in the calculator and is set to zero.

The Tableau version of the calculator operates under the same principles of the Excel model and
would give the same result and be replicated by the calculator.

The model assumes there is a one to one relationship between the General Government balance
and what is borrowed. If there is a deficit of €100 million, then the gross national debt is
increased by €100 million. The stock flow adjustment is set to zero for the calculator.

At its simplest the model deterministically calculates out the amount of outstanding debt, the
interest cost and the primary government balance for each year and uses that to calculate out the
next year. While by default the model calculates out to 2050, it can be expanded out indefinitely.

By 2050, roughly in the range of 90% of initial debt has matured to be newly issued Government
bonds or short-term paper.

For the baseline figures, simplistic year-on-year extrapolations are used from 2025 onwards.

GNI* in the model uses the same growth figure as GDP beyond 2026 rather than having its own
separate projection. For 2022 to 2025 GNI* growth is GDP growth by a multiplier to bringitin line
with SPU figures for the SPU 2022 calculator.

For interest it is assumed that it will keep in line with historical trends, with an adjustment factor
for time and mild market cyclicality.

For GDP growth it is assumed that it will converge and fluctuate around 2%, with a strong
adjustment factor for time and market cyclicality. Nominal GDP growth in 2050 is assumed to be
roughly 2%, though given long term uncertainty it is impossible to say how reasonable this figure
would be.

For primary spending and revenue, it is assumed that Revenue will grow in line with GDP growth.
In contrast Primary Spending is expected to grow in line with both GDP growth as well as a
weighting to grow by a flat 3% a year in line with historic trends, so as to represent that in a
downturn revenue will decrease while spending may not to the same extent, especially due to
social spending demands like pensions. Both Revenue and Primary Spending have an adjustment
factor of market cyclicality and a trend towards a balanced budget. The weighting for a balanced
budget represents that if there is a gross imbalance between revenue and primary spending the
Government will raise or cut taxes and spending accordingly.

For revenue and primary spending, the baseline input data ultimately assumes that the primary
balance to GDP ratio trends to roughly around 0%, while GGB to GDP ratio trends towards roughly
-0.7%. The baseline input data of the model means that the Debt to GDP ratio plateaus at around
33% after 2030 due to the Government running a permanent small deficit.

It should be noted that the current input figures of the model result in the Government of Ireland
always maintaining a debt to GNI* ratio that is higher than 60% and that after 2030 the debt to
GDP ratio stabilises due to a running a continuous mild deficit with a General Government Balance
averaging -0.65% of GDP.
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