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Foreword

Financing sustainable development is a team effort. Multilateral
institutions, bilateral aid agencies, national development banks,
lenders, foundations and many others contribute capital to help
developing countries turn poverty into prosperity. While the
objective is common to all, each financier has its own governance,
mandate, strategies and systems. Achieving the objective calls for
close and constant coordination if the total is to be more than the
sum of the parts.

Coordination is still a work in progress. Aligning financial support
from different sources behind the homegrown visions of individual
countries is not easy, and making that support sustainable

across time and natural resources is even less so. The Multilateral
Cooperation Center for Development Finance (MCDF) was
created to facilitate that alignment in one specific aspect of the
development process: the funding of high-quality infrastructure
and connectivity investments.

Since it opened its doors in 2020, MCDF has provided both a
platform where development financiers and their clients can
share investment opportunities and knowledge of international
standards and best practices, and a fund to finance the
preparation of projects and capacity building. Despite the
enormous pent-up demand for connectivity infrastructure, the
target is more than just the quantity of projects. The target is also
project quality. Every project—and the financing that goes with
it—must answer three questions: Will it improve people’s lives?
Will the improvement respect and preserve the environment? Will
it be financially sustainable?

The handbook deals with the last question, which has become
increasingly important in recent years as developing countries face
heightened risks of debt distress. The handbook is a byproduct of—
and a tool for— MCDF’s Workshop Series on Sustainable Financing
for Development and Infrastructure, a 10-module capacity-building
program launched in 2021 and delivered by some of the best
practitioners in the profession. The handbook and the series contain
state-of-the-art information on the entire debt process, from how,
when and how much countries should borrow to how they should
organize themselves to ensure borrowing does not become a
problem. But, for all their technical content, the handbook and
series attempt to bring official borrowers and lenders together and
onto the same page. In other words, the handbook and series build
the capacity to generate mutual understanding and, ultimately,
better outcomes for all.
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A key objective of the knowledge products that MCDF supports
is to put down in writing the international best practices and
standards that are communicated at our events, not only to

assist the original participants further but also to disseminate the
content to new audiences. | hope the handbook succeeds in doing
so for sustainable financing development and infrastructure.

Finally, | sincerely thank Marcelo M. Giugale for his leadership in
designing and directing the workshop series and expertly editing

the publication.
N .
Zhongjing ‘ ang

Chief Executive Officer
Multilateral Cooperation Center
for Development Finance
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Synthesis

Marcelo M. Giugale

1. Introduction

Debt has become a global priority again. Early in 2022, the data showed that
60% of low-income countries were in or near debt distress, and a dozen emerging
and developing economies faced default. Worse, not all creditors were donors
and multilaterals, the type that gave up their claims in the past. They were also
bondholders and banks, which recoil at relief.

In a way, this is not surprising. Debt burdens were high before the coronavirus
disease (COVID-19) pandemic, ballooned in its aftermath and are projected to keep
growing due to the massive need for infrastructure. Surprising is how the build-up
can become unsustainable again without governments and financiers adjusting their
behaviors. Do borrowers and lenders have the same information when they sign a
loan agreement or issue a bond? Do they have the same capacity and methods to
assess debt sustainability? Do they understand each other’s incentives, constraints
and decision-making? Clearly not. And they pay a high price for the asymmetry.

Fortunately, that is a problem that can be solved. An experiment by the Multilateral
Cooperation Center for Development Finance (MCDF) has shown a way forward. In
November 2021, together with the Asian Infrastructure Investment Bank’s Economics
Department, MCDF launched the Workshop Series on Sustainable Financing for
Development and Infrastructure. The 10-module capacity-building initiative heeded
the lessons from similar experiences of the International Monetary Fund (IMF), the
World Bank and the Organization for Economic Co-operation and Development
(OECD). But the series has been unique and unprecedented in two ways.

First, it was offered to and attended by borrowers and lenders. They came from
public debt management offices (DMOs) and multilateral and state-owned banks.
Those practitioners—more than 300 from some 60 countries—sit on opposite
sides of the finance table. But they all have the same objective: sustainable
prosperity. Second, the series’ content covered the entire debt process, from its
macroeconomic genesis, medium-term strategies and annual borrowing plans
(ABPs) to its accounting, reporting, legal and institutional arrangements. No wonder
the 10 modules had to be spread over six months.

The results were eye-opening. Borrowers valued the comprehensive nature of
the series; there cannot be skills gaps if debt is to be sustainable. Lenders valued
understanding—in some cases for the first time—the context in which public debt
managers operate and why they act the way they do. And borrowers and lenders
confirmed what has long been suspected: the evidence does not bear out the
assumption that, at the time of lending, creditors and debtors have the same
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relevant information. Even for public debt offices that dutifully publish their debt
sustainability analyses, medium-term strategies and ABPs, the documents’ mechanics
and parameters are not always understood by or available to all parties. Transparency
ex ante is as essential as transparency ex post. That is why capacity-building programs
catering to both sides of the debt contract can have a powerful impact.

This handbook is a supporting tool for MCDF’s workshop series and one that
participants identified as essential. It is a written record of the knowledge conveyed,
instructional material for those who attend the workshops and a stand-alone
reference for those who do not.

The 10 chapters are by the workshop series instructors. They are renowned in their
fields, long experienced in managing public debt and building capacity worldwide.
Their approach is practical. Rather than presenting original research, they share what
is known about development and infrastructure financing, its established international
standards and how it can be applied to make public debt more sustainable: What
needs to be done, how it is done and what the good practices are.

The wide thematic span of the workshop series is maintained here, from macro
frameworks to institutions and from ABPs to the reporting of debt. So is the focus on a
joint audience of borrowers and lenders. Plenty of country examples and case studies
are presented, not as blueprints to be followed but as indicators of what is possible
or not possible. They come from advanced, emerging and developing economies
alike. After all, debt crises have happened in countries rich and poor. Infrastructure is
emphasized because it is central to development and requires financing.

This synthesis summarizes the handbook, distilling the substance of each chapter
and putting it into a nontechnical narrative. Along the way, it collects common
threads across chapters and highlights problems, solutions and lessons. Its target
audience are those seeking a bottom-line understanding of where sustainable
sovereign financing currently stands and where it is heading.

2. Structure and Main Messages

Saying what makes development financing—and public debt—sustainable is no
different from saying what makes a car run safely.' Is it the engine that generates
motion? The brakes, seatbelts and airbags that curb risks? Or the steel frame on
which everything is mounted? It is not easy to credit one part over the other; it all
has to work and work together.

Sustainable sovereign borrowing is no different. It has many moving parts. If one
fails, all fail. To facilitate the exposition, we organize those parts into three functions:
debt generation, risk management and operational framework. The key concepts
and the profession’s best practices for each are presented.

1 “Sustainable” is used here in its fiscal and financial sense.
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We begin with debt generation. We analyze borrowing volume, composition and
timing. In the long run, debt is as sustainable as the fiscal accounts it comes from.?
Run large and persistent budget deficits, and your creditworthiness is compromised
sooner or later. From there to macroeconomic trouble—if not crisis—is a short step.
Shocks to the economy as a whole—say, a jump in international interest rates—can
turn a weak debt position into an untenable one.

But volume is only part of the story. The composition of debt is equally important.
It requires a well-thought-out medium-term strategy that hits the best possible
trade-off between cost and risk. At the heart of the trade-off is the fact that short-
term, floating-rate or foreign-currency-denominated financing instruments may be
cheaper but can also be a red flag of turbulence on the horizon.

With volume and composition decided, the next question is about timing. When
during the year should the sovereign tap the market? How is the borrowing calendar
affected by the budget cycle, the state of the global economy, central bank operations
or upcoming redemptions? And how exactly will investors be engaged and nurtured?
All this is more art than science, a matter of judgment and nimbleness.

Once debt has happened, the task of keeping it as riskless as possible begins.
Exposures to currency, interest rate and rollover risks can be minimized. Liability
management operations, primarily through swaps, do that—at a price. But they
require a level of institutional capacity and legal documentation that few developing
countries have, opening a role for multilateral assistance.

Of course, debt sustainability risks exist outside the debt portfolio itself. They lie in
the kinds of financial obligations that the government may face. Two risks stand out:
natural disasters and contingent liabilities. Natural disasters, which seem ever more
frequent and correlated with climate change, can be hedged through a new class
of instruments: catastrophe (CAT) bonds. The proceeds of a CAT bond are held in
escrow and released to the issuer only if a predefined event, such as an earthquake
or hurricane, happens. The proceeds do not have to be paid back if released. They
are, de facto, an insurance policy.

No such policies exist for contingent liabilities: the explicit or implicit obligations
that might or might not fall on the government to pay. These range widely, from
a guarantee given to an investor to pension promises made to workers. One form
merits special attention: public-private partnerships (PPPs) in infrastructure. They
can provide an answer to the vast, pent-up demand for public capital investment,
a demand that climate change is enlarging by the day. But, while there are many
good reasons to use PPPs to build ports, railways and electricity grids, the details
of their design can make or break their outcomes.

Neither the generation nor the risk management of debt can happen without
an operational framework, let alone happen sustainably. Laws, accounting and

2 Efficiency and effectiveness in spending borrowed money on infrastructure significantly affect fiscal outcomes.
However, the selection and preparation of high-quality projects are beyond the handbook’s scope.

3
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institutions are needed. Domestic laws authorize who can borrow on behalf of the
government, for what purposes, on what terms and with what protections. But
creditors have their own ideas and, over the years, have crafted lending contracts
that shield their own interests. The result is an international legal body for sovereign
financing that keeps evolving.

Also evolving are the standards to account for and report debt. While international
professional associations and multilaterals advocate sound practices, accounting
principles vary greatly across countries. Accrual, cash and hybrid systems are
equally common. In some cases, the perimeter of public debt stops at the central
government, while in others, it wraps around sub-nationals and state-owned
enterprises, too. And the valuation and reporting of contingent liabilities go from
explicitly booking potential costs to, well, ignoring them. Markets, however, take
note. Complete, reliable and transparent debt reports eventually translate into
cheaper borrowing.

The last component of the operational framework for sustainable development
financing is a human one. It concerns the institutions mandated to contract and
manage public debt. DMOs come in many degrees of technical capacity, partly
because their staff turnover tends to be high. Most are organized around a front,
a middle and a back office, responsible for trading, strategy and settlements
and payments, respectively. Their location within the organogram of the civil
service matters: when placed inside the ministry of finance, coordination with
overall economic policy improves, but independence may suffer. Whatever the
office’s reporting line, successful public debt management demands constant
and constructive interaction with all areas and levels of government, from federal
infrastructure ministries to municipal pension funds.

The rest of the synthesis unpacks the messages described above. It is based on the
handbook chapters, which deliver more detailed information and deeper explanations.

3. Debt Generation

In this section, we tackle the three decisions at the front end of the development
financing process: the amount, composition and timing of borrowing. We identify
methodologies and practices used by public debt managers and the implications
for sustainability.

3.1. The macroeconomic sustainability of public debt (chapter 1)

Why do governments borrow? How does debt accumulate? And how much debt
is too much? These are fundamental questions that can be best answered from
the perspective of fiscal policy: how much the government needs to borrow each
year, given its policy decisions about revenues and expenditures and its sales or
purchases of financial assets—things like withdrawals from deposits, debt buybacks
or debt relief collectively known as “other net inflows.”
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Assume those other net inflows away, and a government’s “gross borrowing requirement”
in a given year equals the debt amortizations that come due minus the fiscal balance.
Therefore, a fiscal deficit implies that new borrowing will exceed amortizations and the
debt stock will grow. Debt becomes the result of the accumulation of deficits.?

Since its roots are in the fiscal budget, when is public debt considered sustainable?
When the government is able—or perceived to be able—to meet its current and
future debt obligations. This involves two concepts that are the essence of financial
sustainability: liquidity (ability to make short-term payments, no matter how) and
solvency (ability to meet long-term obligations out of budgetary resources without
additional borrowing, unrealistic austerity or debt restructuring).*

Several indicators of liquidity and solvency are commonly used. Most contrast
financial obligations, such as interest payments and amortizations, with broad proxies
of capacity to pay, such as gross domestic product (GDP) and fiscal revenues. For
example, a government or country is seen as liquid when the ratios of debt service
to GDP, fiscal revenues or exports are low. And a government or country is seen as
solvent when the ratio of total debt to GDP (the debt burden) is below a certain
threshold, say, 60%. Some indicators focus on the sheer size of the gross financing
requirement, now and in the future; a government needing funding that is multiples
of its tax collection is a worrisome sight. And others focus on the exposure of the
debt stock to changes in interest and exchange rates or on the frequency with which
the stock must be rolled over.

How low or high do liquidity and solvency indicators have to be before we can say
that debt is unsustainable or at risk of becoming unsustainable? Multilaterals, credit-
rating agencies, banks and others have created their own frameworks to answer
that question. The three most widely used for public debt sustainability analysis
(DSA) are the IMF’s Sovereign Risk and Debt Sustainability Framework (SRDSF), the
World Bank’s Low-Income Country Debt Sustainability Framework (LIC DSF) and
the Debt Dynamics Tool (DDT). They can be deployed to assess the sustainability
of public and external debt. Public debt comprises public and publicly guaranteed
(PPG) external debt and public domestic debt, while external debt is the sum of
external PPG and private debt.

It is educational to peek into the inner chambers of those frameworks, as any public
debt manager subjected to the scrutiny of multilaterals can attest. The SRDSF,
formerly known as Market Access Countries DSA (or MAC DSA), dates to 2002
and underwent several revisions. Its latest version, launched in 2022 and still being

3 The calculation is more complicated when public debt is denominated in domestic currency but some borrowing
is done in foreign currency. We must use an exchange rate between the two currencies to compute the debt stock.
Changes in the rate change the value of the debt stock. When we value the stock of external debt, say, at the end of
the year, the convention is to use the end-of-period exchange rate. And when we value the borrowing or amortizations
done within the year, we use average exchange rates for that period. When there are differences between end-of-
period and average rates in any given year, we speak of “stock-flow adjustments.” And when the average rates differ
across years, we speak of “valuation” effects. Adjustments and revaluations may represent much indebtedness,
especially in countries with volatile macroeconomic frameworks.

4 This is similar to the IMF’s official definition of “sustainable”: “In general terms, public debt can be regarded as
sustainable when the primary balance needed to at least stabilize debt under both the baseline and realistic shock
scenarios is economically and politically feasible, such that the level of debt is consistent with an acceptably low
rollover risk and with preserving potential growth at a satisfactory level” (International Monetary Fund 2021).
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rolled out, is a mix of econometrics, thresholds and judgment applied over three
time horizons. For the near term (one to two years), the debt profile, institutional
quality, cyclical indicators and global economic conditions are fed into a model that
turns out the chances—the “logit stress probability”—of sovereign financial trouble.
The case is considered low risk if those chances are less than one in 15. It is deemed
high if they are more than one in five. Anything in between is moderate.

For its medium-term assessment (up to five years), the SRDSF focuses on the
country’s public debt and the government’s gross financing needs. Public debt, a
proxy for solvency, is projected along a baseline scenario and then “shocked” with
changes in the underlying assumptions: budget shortfalls, recessions, changes in
interest rates, currency depreciations and the like. This generates a fan chart of
debt paths around the baseline, whose characteristics are captured in a debt fan-
chart index based on the fan’s width, the fiscal discipline needed to stabilize debt
and the institutional capacity necessary to carry the final debt burden. The index
is compared with thresholds (below 1.3 or above 2.08) to say whether the risk of
stress is low, moderate or high.

The government’s gross financing needs—a proxy for liquidity—are the second leg of
the medium-term assessment. They are examined for their volume and the creditor
base: Who is buying public debt, how much, what instruments are used and how
stable demand is. Short maturities, foreign currencies, floating rates and nonresident
investors are all seen as riskier. Sudden changes in macroeconomic conditions (say,
a spike in commodity prices) and in the behavior of financiers (say, a burst of capital
flight) are used to stress-test the financing needs and generate a financeability index
(below 7.6 means low liquidity risk, while anything above 17.9 is high risk). The fan-
chart (solvency) and the financeability (liquidity) indexes are then combined into a
single medium-term index, which can show low (below 0.257), high (above 0.395)
or moderate risk (in between).

The last horizon in the SRDSF is the long-run one (more than five years). The
framework recommends an optional qualitative evaluation of the structural factors
that are most significant for each country, such as demographics (and the pension
and healthcare liabilities that go with it), discovery or depletion of natural resources
and the impact of climate change.

What happens with those short-, medium- and long-term risk assessments, both
guantitative and qualitative? They are inputs into an overall appraisal of the country’s
debt sustainability by IMF staff. The bottom line is a judgment call. Public debt is
declared to be either “sustainable with high probability” (more than 80%), “sustainable
but not with high probability” or “unsustainable.” For all its mechanical calculations
and precise thresholds, the SRDSF still allows for “realism adjustments,” “special
cases,” “exit clauses,” “exceptional circumstances” and other ways for common sense
to prevail. The conclusion of the analysis is published either in annual Article IV reports
or as broad statements in the documentation of financing programs. Markets take
note and price their lending accordingly.

LI
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What the SRDSF does for advanced and emerging economies, the World Bank’s
LIC DSF does for developing ones, where data for sophisticated calculations may
not be available. Launched in 2005 and carried out jointly with the IMF, the DSA
starts by categorizing countries according to their debt-carrying capacity (weak,
medium, strong) based on a broad assessment of institutional and macroeconomic
fundamentals. Each category has its thresholds for debt indicators: The less capacity,
the lower the threshold. Baseline and stress scenarios are built, but over a much longer
horizon (20 years) than the SRDSF’s. Because of that extended view, debt indicators
are calculated in present values, discounted by an interest rate. The indicators are
total PPG to GDP, external PPG to GDP, external PPG to exports, external PPG service
to exports and external PPG service to fiscal revenues.

The output of the LIC DSF is a measure of debt distress risk: low (no indicator
breaches its threshold under any scenario), moderate (thresholds are breached in
stress scenarios), high (breaches happen even in the baseline) or in debt distress
(breaches already happened). The measure has a direct financial implication, for
almost all multilaterals use it to decide how much and what type of funding to
allocate to which country (grants, loans, blends and so on). The measure also
impacts market perceptions as the results are made public.

Finally, the DDT is an increasingly popular and simple way of projecting, over a 12-
year horizon, a single variable: the ratio of public debt to GDP. Informally developed
by IMF economists, the method is based on historical, current and projected data
for nine macroeconomic variables, ranging from debt stocks, fiscal balances and
economic growth to exchange, interest and inflation rates. The baseline projections
are then subjected to changes in the path of the variables, say, by a sudden
depreciation of the local currency. The results begin to form a fan chart of possible
outcomes for the debt path. The DDT can be engineered backward to help identify
the policy decisions that can bring the evolution of the debt burden onto a declining
trend.

Despite their technical beauty, the three frameworks—and the many others used
in the finance industry—cannot, by themselves, assure debt sustainability. They are
only tools for debt managers to choose a borrowing policy over another. The choice
is made and reflected in the medium-term debt strategy.

3.2. The medium-term debt management strategy (chapter 2)

Macroeconomic frameworks give governments a sense of how much they can or
should borrow (volume) rather than how they should borrow (composition). What
combination of currencies, interest rates and maturities produces an appropriate
trade-off between cost and risk at each point in time? This is the central question
of debt management strategies. The answer is critical for the sustainability of
public finance and the stability and development of the broader financial market.
Get the strategy wrong, and chances are that a shock may become a crisis, as
Mexico (1994), Thailand (1997), the Russian Federation (1998) and Argentina
(2001) have shown.
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A typical medium-term debt management strategy extends over three to five
years. It is updated regularly as country and global circumstances change. And
it is expressed as a set of ceilings and floors. For example, the maximum share of
foreign-currency debt in the portfolio may be set at 20% to limit currency risk, the
floor for medium- and long-term debt at fixed rates may be placed at 60% to cap
interest risk, and the maximum share of debt maturing within a year may be 25%
to curb refinancing risk. A target may be set for the stock of government securities
held by investors in the domestic market to develop local funding sources. Low-
income countries may seek to maximize concessional financing from donors and
multilaterals before tapping markets and commercial lenders.

Debt strategies are not good or bad. Given the borrower’s priorities, preferences and
possibilities, such strategies are optimal or suboptimal. Today, most governments
produce public debt management strategies. These have become a sign of
institutional maturity, which financiers value as a critical input in their know-your-
client due diligence.

What risks should a debt management strategy keep in mind? There are three main
ones. First, refinancing risk or the likelihood that a debt will have to be rolled over
at a high or prohibitive cost. This can turn an illiquid government into an insolvent
one. To detect refinancing risk, you can look at the concentration of repayments
over the next 12 months. You can also look at the shape of the redemption curve,
which shows how much is due in each of the coming years. Or you can compute
the average time to maturity (ATM), a weighted average of the number of years
remaining until all debts are canceled, where the weights are how much has to be
canceled each year as a proportion of the initial stock of debt. The ATM tells us how
fast public debt matures: An ATM of three years is comfortable; one of six months
is worrisome. Note that the three ways to measure refinancing risk should be used
together as, respectively, one detects imminent problems, one highlights problems
in a given year and one shows the overall trend in the portfolio.

The second type of risk that is integral to a debt management strategy has to do
with the interest rate. If market rates rise at the moment when a floating-rate debt
is to be reset or a fixed-rate debt is to be refinanced, the cost of servicing will also
rise, sometimes substantially. To estimate this risk, debt managers calculate the
proportion of debt whose interest rate will change within, for example, a year. They
also compute the average time to refixing (ATR), which is the weighted average of
years for the entire portfolio to change its interest rate. The weights are given by
how much debt needs refixing each year as a proportion of the initial stock of debt.
An ATR of 18 years is much better than one of 18 months.

Last, and perhaps most relevant for developing countries, is foreign currency risk:
the possibility that debt service becomes more expensive in the local currency
because of a depreciation of the exchange rate. The most usual way of looking at
this risk is through the share of foreign currency-denominated debt in the total
debt stock, which does not indicate time. For that, analysts consider the share of
short-term foreign currency debt. A deeper evaluation would explore the currency
composition of the debt portfolio—crucial when multiple currencies are involved—
compared with the country’s main sources of external revenue.
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All the risks mentioned here can be mitigated before and after the debt is contracted.
The debt management strategy is a plan to minimize risk before borrowing occurs. The
strategy can be executed by, among others, taking out loans of staggered maturities,
issuing amortizing loans (rather than “bullets”), diversifying the investor base or
maintaining liquidity cushions. After the debt portfolio is formed, the tools for liability
management kick in, involving instruments such as debt buybacks and debt swaps,
interest and currency swaps and contingent lines of credit (explained later).

How do measures of risk relate to cost in the debt management strategy? In general,
riskier borrowing tends to be cheaper. For instance, local currency, short-term T-bills
carry lower interest payments than long-term securities but more considerable
refinancing risk. Similarly, domestic bonds tend to have a higher interest charge
than foreign-currency ones but are not exposed to currency depreciations. And
floating-rate debt may be less expensive than fixed-rate debt if interest rates do
not increase too much.

To find the sweet spot in the cost-risk trade-offs, many a DMO uses models. The
modeling starts with building a baseline scenario. Basic assumptions are made
about key variables such as interest and exchange rates, the primary fiscal balance
and economic growth. A strategy is laid out detailing the amount and type of
borrowing. The resulting cost is estimated and expressed as interest payments in
proportion to GDP, budget revenues or total resulting debt over GDP. The baseline
scenario is then shocked with changes in the basic assumptions—spikes in interest
rates, currency collapses, budgetary deviations, slumps in growth and so on—and
the cost of the strategy is re-estimated. The difference in cost between the baseline
and the shock scenarios is the cost at risk in the strategy. The exercise is repeated
for alternative strategies until one best meets the government’s preferences and
constraints. While the process sounds simple enough, it tends to be tripped up by a
technical input: How to quantify the probability of each type of shock, so we know
which ones to worry about. The process calls for a level of statistical capacity that
not every government has.

Modeling cannot—and, in practice, does not—replace sound judgment in debt
management. While quantitative models focus the mind on the variables that matter
most in a strategy, policymakers still need to consider the broader context in which
their decisions happen. Paramount is the interaction between fiscal, monetary and
debt policies. They feed on each other but cannot act for each other. Even the most
ingenious borrowing strategy is no substitute for fiscal discipline.

3.3. The annual borrowing plan (chapter 3)

If debt sustainability analysis is about the quantity of debt, and the debt management
strategy is about its composition, then the ABP is about its timing. But the plan is
more than a calendar of bond sales - important as a calendar is to give investors
predictability. The plan is a sequence of many steps, each critical for the success
of the others.

9



10

MCDF - Sustainable financing of development and infrastructure

Start with calculating the government’s gross financing needs for the year. Generally,
that sum equals the sum of the primary fiscal cash deficit, interest payments,
amortizations and any borrowing necessary to carry out liability management
operations. The last item is special, for it has to do with debt buybacks or debt
swaps meant to change the composition of the stock of debt (more on this later).

The choice of funding sources is the second step. Some countries—usually
poorer ones—will first maximize their borrowing from concessional lenders such
as multilateral banks and bilateral donors. Others—usually richer ones—may tap
their cash deposits. Once the sources are factored in, the remainder is called the
“financing gap.” To fill it, debt managers borrow in the market.

Which market? The preferred choice is the domestic capital market, where debt can
be denominated in local currency, and currency risk can thus be avoided. But the
domestic market may not be large enough or offer long enough maturities. That is
when borrowing abroad in foreign currency becomes unavoidable, and trade-offs
between cost and risk come in. The final decision is guided—it must abide—by the
objectives and the parameters set out in the debt management strategy. That is
why a sound strategy is necessary—albeit insufficient—for a sound ABP.

With amounts and currencies decided, the selection of instruments is next. Two
things are considered: How urgently the cash is needed and what the investor base
will bear. For example, zero-coupon bonds generate less cash upfront but do not
require interest payments during the year. Similarly, “bullet” bonds do not require
any principal repayment until maturity, as compared with the amortizing kind, but
carry more refinancing risk. And, while budget-support loans from multilaterals
disburse fast, they may carry policy conditions. In contrast, bond issuances in the
international market are equally fast to disburse and have no policy strings but are
more expensive and shorter term.®

This brings us to the investor base and how to reach it. The average country’s base
comprises commercial banks, pension funds, insurance companies, asset managers,
individual savers and other investors. Most are resident, some are not. Each has its
own preferences and reasons to buy government debt; banks use short-term T-bills
to meet regulatory reserve requirements, while pension funds prefer long-term
securities. Individual savers purchase small amounts of bonds but tend to hold on
to them. Foreign financiers may be quick to buy new issuances and quick to sell
them if they become too risky. The message is clear: It is as imperative for public
debt managers to know their investor base as it is to diversify and broaden it.

Once quantities, markets, instruments and target buyers are selected, the next step
in the ABP is to decide how to put the new debt in the hands of investors. The most
common way of issuing bonds is through auctions. But there are other ways, too, such
as syndication, tap sales and private placements. At the retail level, many governments
offer securities through post offices, bank branches and internet platforms.

5 Loans for infrastructure may be part of the ABP. However, their timing and size decisions are usually linked to the
underlying projects.
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Those are direct ways to place debt with investors. There is also a powerful indirect
way: the system of primary dealers. They are licensed intermediaries who commit
to underwriting issuances in the primary market, performing the role of market-
makers in the secondary market and reporting on market conditions to the DMOs;
all ensure stable demand and liquidity. In exchange, primary dealers have exclusive
or privileged access to the DMOs’ primary market transactions, the exclusive right to
submit noncompetitive bids, access to lines of credit or the ability to borrow bonds
from the depository. The idea of primary dealers was first piloted by the United
States (US) in the early 1960s and has since been widely adopted among countries
with well-developed financial industries.

The last step is for the debt manager to articulate the borrowing calendar and, within
it, the auction calendar. An effective way to organize it is around redemptions, ensuring
that cash is available when repayments are due. But there are other considerations:
minimizing bunching, avoiding periods of financial turbulence at home or abroad,
coordinating with the central bank’s own open-market operations and timing the cycle
of tax collection, to name a few. Many countries publish their calendars, making the
market predictable and tightening the accountability of civil servants.

By now, it should be evident that, with so many decisions involved, building an ABP
is more an art than a science. Questions such as how much to borrow at each point
within the year, from whom and with what instruments can be answered only within
the context of each government and country and the state of the global economy.
That context changes all the time. Putting down a borrowing calendar over 12
months, with drafts for two or three years out, and publishing it, takes a good deal
of institutional capacity—and bravery.

4. Risk Management

We now turn to what happens after borrowing takes place. Can the accumulated debt
be made more sustainable by hedging it against financial, fiscal and contingent risks?
How different is the hedging when the financing is used for infrastructure? The answers
are yes and quite different. But several elements have to be in place to make both
possible.

4.]1. Instruments for liability management: old and new
(chapter 4)

Much as it is visible and complex, borrowing is only a part of public debt management.
When a government signs loans, issues bonds and buys derivatives, it builds up a
debt portfolio that may contain hundreds—if not thousands—of outstanding claims.
The portfolio needs constant and proactive optimization. As country and market
circumstances change, the best blend of interest rates, currencies, maturities,
balances and exposures may change, too. The practice of continuous portfolio
adjustment is called “liability management.” It began in the mid-1970s with the
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onset of the standardized derivatives market but gained momentum—and proved
its value—with each financial crisis thereafter. Today, liability management is a core
function of any treasury.

What are the traditional instruments of liability management? And what new ones
are on offer? Perhaps the oldest tools for optimizing a debt portfolio are buybacks
and swaps. Buybacks are the exchange of existing bonds for cash, where the cash
may come from reserves or a separate issuance of new bonds. Swaps are similar,
but the exchange is not for cash but new bonds. In both cases, the transaction is
done at market prices voluntarily and transparently. This makes buybacks and swaps
fundamentally different from debt restructuring, an involuntary process triggered
by a debtor’s inability or unwillingness to pay back what it owes. While buying
or swapping one’s bonds is a sign of financial strength, restructuring is a sign of
potential default.

The other forms of swaps public debt managers enter concern interest rates
and currencies. Interest swaps are contracts whereby a debtor facing a stream
of interest payments at a floating interest rate exchanges them for another at
a fixed rate. Currency swaps are similar, but what is exchanged is a stream of
debt service payments denominated in one currency for another denominated
in a different currency. The debtor is protected from rises in interest rates or
appreciations of the currency in which the debt is denominated. Both types of
swap contracts are privately arranged, mainly through investment banks, in what
are known as over-the-counter transactions. While the over-the-counter market is
vast, governments in emerging and developing countries have only recently begun
to tap it. Two barriers stand in their way: lack of institutional capacity (valuating
and executing the operations calls for specialized skills and information technology
[IT]) and hurdles to subscribing to internationally accepted documentation (the
International Swap and Derivatives Association [ISDA]) Master Agreement (details
below).

More rudimentarily - but effectively - governments manage their liabilities with
contingent credit lines, mostly from multilaterals such as the IMF and the World
Bank. Instead of disbursing upon signature, those lines are simply loans that disburse
if a pre-agreed event occurs, say, a fiscal crisis or a natural disaster. This ensures
continuing funding and buttresses investors’ confidence, both of which help preserve
the quality of the debt portfolio. Indonesia is a case in point: It sailed through
the 2008 global financial crisis almost unscathed because it had prearranged a
contingent financing facility with the Asian Development Bank, Australia, Japan
and the World Bank.

While interest and currency swaps and contingent credit lines are the workhorses of
liability management, new and innovative instruments are being tested daily. Take
debt-for-nature swaps. While few and small, they provide debt relief in exchange
for commitments to safeguard the environment by designating land as a protected
area, for example. These swaps tend to involve a grant component and, financially,
can focus on debt purchases (e.g., Conservation International buying and canceling
Bolivian debt), forgiveness (e.g., Paris Club creditors writing off half of Poland’s debt
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so it could create its Eco Fund) or guarantees for new issuances (e.g., Seychelles’
blue bonds).

Another new and fast-growing instrument is the suite of thematic bonds. These are
securities issued with a promise to use the proceeds in the pursuit of environmental,
social or governance (ESG) objectives or of the United Nations’ (UN) Sustainable
Development Goals. Generally, the promise is made in a framework document
rather than the bond’s prospectus and is not legally binding. But in some cases,
the repayment may be formally linked to specific results. Attain the results, and
you pay back less. Either way, the growth of the thematic bond market has been
exponential, topping USDI1 trillion in issuances in 2021 despite the pandemic. Green
bonds dominate the issuances by far. Public and private issuers have been active.
And an industry of second-party opinion providers has emerged to vouch for the
consistency of the issuers’ plans, mainly vis-a-vis the International Capital Markets
Association’s guidelines.

For all the popularity of thematic bonds (whether green, social, gender, blue and
so on), their market pricing still depends on creditworthiness. To the average issuer,
they are not cheaper. However, sporadic evidence of a price difference or “greenium?”
between conventional and green bonds issued by some governments in a single
year has been found. And, when a sovereign issues them, thematic bonds require a
great deal of institutional coordination across sector ministries. Why would a public
debt manager then want to use them? Two main reasons. First, diversification of
funding sources, a code word for more and better financing options. The demand
for ESG assets has skyrocketed. Currently, almost 5,000 of the largest investment
houses in the world, with some USD120 trillion dollars in assets under management,
are signatories to the UN-sponsored Principles for Responsible Investment. Those
investment houses eagerly seek opportunities to show their ESG credentials to their
owners. Second, strategic signaling. Once a government or a corporation issues,
say, gender bonds, it would damage its reputation if it were to act against women’s
empowerment. All related projects gain budget stability and extra attention to their
implementation.

Last, in Islamic countries, public debt managers have resorted to sukuk bonds,
debt securities that respect the three main principles of Islamic finance: equity,
participation and ownership. Together, the principles underlie the idea that the
bond should be structured to give all parties equal access to information, that the
distribution of risk should be fair, and that behind the financial instrument should
be a real asset or project. Capital should be rewarded not by the mere passing of
time (no interest payments) but by the risk it takes. Sukuks are popular among
Muslim investors, and some USD170 billion were issued in 2020. The future growth
of sukuks, however, may be limited by two factors: They are illiquid outside specific
jurisdictions, and ensuring compliance through sharia scholars may take time and
lessen predictability.
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4.2. Instruments for fiscal risk management: Old and new
(chapter 5)

Public debt is as sustainable as the fiscal accounts it comes from. The more
volatile a government’s tax revenues or expenditures are, the more expensive it
will be for a government to borrow, if it can borrow at all. Unexpected changes
in interest rates, exchange rates, commodity prices or even natural disasters can
throw budgets off course and ruin credit ratings. This can be particularly painful
for middle- and low-income countries, as they are forced to put on hold much-
needed investment. The setback in development and poverty reduction can be
large and lasting.

One would expect those countries to manage their fiscal risks proactively, yet few
do, for several reasons, even though the necessary tools exist. On the demand side,
national laws rarely authorize—let alone mandate—the purchase of what are, in effect,
insurance policies. Nor do national laws recognize the standard documentation used in
international finance, notably ISDA Master Agreements. Lack of institutional capacity
plays a role; not all public DMOs have the right staff for that kind of transaction. And
politicians worry about reputational blowback if they buy coverage against an event
that does not happen. Things are not better on the supply side. International banks
are not rushing to offer fiscal insurance products to clients who lack adequate laws
or knowledge, lest disputes hamper other lines of business.

Those obstacles are challenging but not impossible to overcome. Many governments
have been buying fiscal insurance, with excellent results. What kind of financial
instruments do they use? And what technical elements had to be in place first? The
short answer: derivatives, reference rates and ISDA Master Agreements.

The most common derivatives in fiscal insurance are swaps. A swap is a contract in
which two parties exchange the cash flows derived from each party’s assets. The
cash flows may come from interest payments on a fixed-rate loan and on a floating-
rate loan, in which case the transaction is called an “interest rate swap.” The same
principle can be used for other assets, such as commodities, and liabilities, such as
disaster insurance payouts. The possibilities are virtually limitless because swaps are
customized and arranged privately over the counter; they are not listed and traded
in public exchanges. The idea was first piloted between IBM and the World Bank
in 1981. Four decades later, the aggregate value of outstanding swaps has topped
USD60O trillion.

While swaps are the most popular, options and futures are other derivatives that
hedge fiscal risk, giving a government the right (option) or the obligation (future)
to buy or sell a commodity at a predetermined price. The actual commodity is not
delivered. Rather, at a point in time, a cash settlement occurs for the difference
between the actual and the agreed price. Options and futures are standardized and
traded in public exchanges, reducing the risk that one side of the deal may default
on its promises: the counterparty risk.

The CAT bond is a more recent derivative used for fiscal insurance. It transfers the
risk of events like earthquakes, hurricanes or tsunamis to the market. How does it
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work? Investors buy a bond on which the government pays interest. The bond’s
proceeds, however, are held in an escrow account or special purpose vehicle. If a
predefined type of natural disaster occurs within the life of the bond, the proceeds
are released to the government with no obligation to repay them. If the disaster
does not happen, the investors get their money back.

Governments have put all these fiscal risk management techniques to the test.
When projections showed interest rates rising, Panama used swaps to convert its
World Bank loans from floating to fixed rates. Morocco issued bonds in US dollars
because it was cheaper but, through a currency swap, effectively converted the
bonds into euros, the currency of most of its external trade. Tunisia and Uruguay
hedged their exposures to jumps in the price of oil, a commodity they import and
locally subsidize. Mexico did the opposite: It hedged its exposure to falls in the
price of oil, a commodity it exports. And Colombia, Mexico, Peru and the Philippines
issued CAT bonds (or equivalent insurance) to ward off the cost of earthquakes,
hurricanes, tsunamis and cyclones. The benefits for fiscal and debt sustainability—
and, to some extent, for credit ratings—have been substantial.

The applications of derivatives to public finance were possible because two
ingredients were in place: a reference rate and an ISDA Master Agreement. The
reference rate, which used to be straightforward, is now in transition. A manipulation
scandal forced British regulators to abandon the London interbank offered rate
(LIBOR), the interest rate benchmark that global financial markets had used since
the mid-1980s and underpinned over USD400 trillion in outstanding contracts.
The abandonment of LIBOR meant that each major financial jurisdiction began to
calculate and publish its own alternative risk-free rate starting in 2022, with colorful
acronyms such as SOFR in the US, SONIA in the United Kingdom (UK), ESTR in
Europe and TONA in Japan.

With time, reference rates will not be an issue for governments to enter derivatives,
but the lack of ISDA Master Agreements will. It is the standard document used in
over-the-counter transactions. Its template format, with a customizable schedule
and a credit support annex, gives confidence to financiers that the contractual
arrangements are solid and makes the derivative itself easier to trade (more liquid).
However, few governments in emerging and developing countries have approved
and filed an ISDA Master Agreement, primarily because of the upfront investment
in internal approvals and legal opinions.

The combination of derivative instruments with which public officials are unfamiliar,
reference rates that are in transition and the ISDA Master Agreement that lacks
identity under domestic law has become an obstacle to fiscal risk management. The
situation opens a major role for development banks. Because of their own derivative
transactions, they have the skills, the standardized documentation and the market
connections (the “Rolodex”) to intermediate fiscal hedges between governments
and investors. And they have the right incentives, too: They are developmental
rather than profit-driven, are owned by their clients and have the mandate to build
local institutional capacity.
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4.3. Contingent liabilities: The danger of fiscal icebergs
(chapter 6)

A sovereign’s creditworthiness—and its debt sustainability—depends on the financial
obligations it has and those it might have if certain events take place. The latter,
called “contingent liabilities,” can be explicitly written in a contract, such as a loan
guarantee or a guarantee of minimum revenue for a private infrastructure provider.
Contingent liabilities can also be unwritten but expected—and priced—by the
market. Would any government let a state-owned power company go bust if it
meant widespread blackouts? Let a private bank fail and take down the entire
financial system? Or let a province go without teachers, nurses or police? The
potential cost of bailouts is considered implicit, contingent public debt.

Whether explicit or implicit, when realized, contingent liabilities are often correlated
with each other and can be highly expensive, averaging a tenth of GDP for a banking
crisis, 3% to rescue state-owned enterprises and 2% or PPPs gone bad. Natural
disasters and the effects of climate change can be even costlier. The averages,
however, hide significant variance. Some countries have seen their actual public debt
increase by half over realized contingencies. The possibility puts a premium on ex
ante identification, quantification, monitoring, mitigation, recording and disclosure.
Better to know what could happen, mitigate risk and prepare to respond than wait
until it is too late.

Fiscal risk registers are a useful way to identify contingent liabilities. In their simplest
form, the registers are matrixes that compare the probability of an event (say, less
than 10%, 10 to 50%, more than 50%) with its potential fiscal cost (say, less than
1% of GDP, between one and 5%, or greater than 5%). The register helps focus the
minds of politicians and policymakers on highly likely, high-impact events and, one
hopes, triggers preventive action.

But calculating those probabilities and costs is hardly trivial. Models abound. For
PPPs, the P-Fiscal Risk Assessment Model projects private cash flows and public
liabilities over time, then shocks them to generate a spectrum of fiscal obligations
(how much the government could be forced to pay). For guarantees, their value
can be estimated by comparing the cost of financing with and without them,
assuming market data exist for both. And for state-owned enterprises, liquidity,
solvency, profitability, financial performance and fiscal dependency calculations
mimic those that the financial industry applies to private corporations. All those
and other methods, many of which are part of the IMF’s Fiscal Risk Toolkit, call for
plenty of data and expertise, neither of which is always available. Still, countries
from Australia, France and Sweden to Colombia, Indonesia and the Philippines are
making progress in detecting and quantifying their fiscal icebergs.

Once you know what is likely to happen and how costly it would be if it did,
mitigation efforts can proceed. They can be about avoiding risk altogether; a law,
for example, or even the constitution may prevent the federal government from
financially helping states. Mitigation can be about transferring risk to or sharing it
with others, as insurance policies and partial guarantees do. Or mitigation can be
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about capping or reducing government exposure, which is what limits on deposit
insurance and bank supervision do. And, in case everything else falls short, mitigation
can be about building buffers, such as rainy-day funds and credit lines.

More than anything, contingent liabilities must be constantly monitored and openly
reported. But are they? Is there enough awareness of them when lenders price
financing? International experience is inconclusive. While many advanced and some
emerging countries have set up dedicated units to track, disclose and budget for
fiscal risks arising from state-owned enterprises, the financial sector, legal claims,
PPPs or climate-related events, much is yet to be done in the developing world.
Price differentials in bond markets back that observation.

But, even when contingent liabilities are transparently managed, accepting them
can convey the wrong incentives. Contingent liabilities can be used to escape
budget discipline (e.g., when a guarantee is given to a private party for a project
that should otherwise be fiscally funded). They can foster moral hazard (e.g., a
provincial government borrowing more than it should, knowing it will be federally
bailed out). And they can help procrastinate on reforms (e.g., the restructuring of
a public utility). Therefore, having a clear framework to approve—or preemptively
decline—contingent obligations is so necessary.

4.4. The special case of infrastructure financing (chapter 7)

Most governments emerged from the pandemic with bloated fiscal deficits and
mounting debt. They face years of retrenchment and austerity, leaving little room
to pay for infrastructure projects right when climate change has made them all
the more urgent. If the situation is bad in advanced economies, it is much worse in
developing countries with less wealth and lower creditworthiness.

With the public purse all but empty, where can financing for infrastructure come
from? The easy answer is the private sector. But mobilizing private finance
sustainably and in large volumes requires careful handling. For every new project
or its subsequent operation and maintenance, the first question is how it will be
funded. Who will bear the cost? The possibilities range widely, from the users
paying for use (say, tolls to cross a bridge) to the taxpayers footing the bill (the
government writes a check and lets people cross the bridge for free). Other funders
can be targeted and combined (through tax revaluation of nearby properties that
benefit from the bridge, for example).

Once we know how a project will be funded, the second question is how it will
be financed. Who will advance the cash to construct it and how? Options range
widely, from the government and multilaterals to donors and markets or associations
among them. And their financing can take many forms: bonds, loans, equity, grants,
guarantees and others.

For private investors to participate in public infrastructure, the government’s
decision to fund or finance is critical. They need to know, for example, whether
pricing for the service will be enough to recover its cost or whether a development
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bank is willing to join the project and provide long-term loans. But investors look
beyond the project itself: The stability of the economy, the quality of regulation and
the level of bureaucracy and corruption all play a part. Sometimes, a single policy
reform (or lack of it) is enough to unlock (or block) private financing.

Knowing that investors take a broad view before committing to an infrastructure
project, the government should do the same before committing support—financial
or otherwise—to private participation. The project’s objective must be clear: solving
a market failure, internalizing an externality, giving access to the poor, increasing
provision, improving quality, boosting transparency, lowering costs and many others.

Only after the objective has been set can the support instrument be chosen. The
menu is ample: from grants, in-kind contributions (say, with land), tax incentives
and output-based payments to guarantees for risks the government can control
(regulations, tariffs) and those it cannot (foreign exchange rates, user demand).
Each serves a different purpose. Take risk mitigation. Financiers care about the
risk in lending (known as “credit” risk), in equity (“investment”), in the project
itself (“commercial”) and in the project’s policy framework (“political”). Depending
on the risk holding back private participation, a government may tailor and offer
partial or full guarantees. And when the government’s credibility is not enough, it
may mobilize multilaterals such as the World Bank to provide the guarantees on
its behalf.

Multilaterals are an effective way to bump projects above the line of profitability and
make them attractive to private investment. Multilaterals can mobilize grants from
donors, lend with long maturities at below-market rates and share their technical
capacity for design, implementation and regulation. Multilaterals can even provide
coordination across countries to make regional projects possible. Sometimes the
halo effect is more valuable for investors than a monetary contribution. In principle,
national development banks can cast the same halo as a multilateral. In practice,
only those with clear mandates, are managed independently, operate transparently
and allocate subsidies in a catalytic way do.

One form of private participation in the financing and operation of infrastructure
has been the subject of much attention: PPPs. These long-term contracts, which
date back to the Roman Empire, see a private party provide a public asset or service
and bear the related risks in exchange for government remuneration based on
performance. The contract may call for the private party to design, build, finance,
operate, maintain, rehabilitate and transfer infrastructure—or it may just call for some
of those activities. Contrary to popular belief, they do not necessarily save fiscal
resources, bring lots of fresh capital, deliver better services or reduce corruption.
Only well-structured PPPs do that.

What does a well-structured PPP look like? First, it has a conducive governing law
that is self-standing or as part of public procurement legislation. Second, it has
been promoted, arranged, managed and monitored by a dedicated PPP unit in the
civil service. Third, it has been costed, reported and budgeted, explicitly valuing
any contingent liability. Fourth, its target project has been professionally evaluated.
Fifth, the source of funds for the remuneration of the private investor is known and
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stable, whether users, the government or both. Sixth, the PPP envisages ways to
renegotiate or cancel its contract; after all, about one in 20 PPPs gets canceled. And
seventh, the performance of the private party and the project’s performance can
be measured through clear indicators that, to the extent possible, are made public.
Globally, only about a tenth of PPPs disclose that information.

Those are not trivial requirements, especially for a low-income country. But they
are worth meeting. PPPs have the potential to harness the profit-driven efficiency,
creativity and risk-taking of the private sector and deliver the quantity and quality of
needed infrastructure services. The question is one of careful alignment of incentives.
And yet, a 2018 World Bank study found that preparation and contract management
are the areas of PPPs that could be improved in rich and poor countries. Making the
most of private investment in infrastructure remains a work in progress.

5. The Operational Framework for
Sustainable Development Financing

Debt generation and risk management would be impossible—let alone sustainable—
without proper laws, accounts and institutions. But what is “proper”? And how can
proper be achieved?

5.1. What the lawyers say: Legal pillars of public debt
(chapter 8)

The legal frameworks that rule public debt result from a recent and drastic evolution.
Until the early 1980s, responsibility for borrowing was spread across government
agencies in most countries, overall policy goals were rare and financial strategies
almost nonexistent. Data were scattered, and there was little or no cost-risk analysis.
That such a loose arrangement did not lead to more sovereign defaults among
developing economies is probably because of a lack of access to international
capital markets. Most of their foreign creditors were multilateral institutions and
bilateral donors that eventually gave up their claims.

Things have since changed. The idea that public debt management ought to be
efficient, effective and transparent—a view likely taken from private corporations—
is commonly accepted. Through laws, congresses or parliaments set policy goals
and grant authorization: what to borrow for and who can borrow on behalf of the
government. The cabinet then sets a strategy (how to borrow). Here is where the
mix of cost and risk is decided, and the minister of finance lays out an ABP (when
to borrow). Ultimately, independent auditors do ex post evaluations that revert to
the political level. At each step, a dedicated management unit does the technical
work, from producing documents to issuing bonds in the market.

But modern public debt laws do more than authorize borrowing. They put conditions
on it. Sometimes, the conditions relate to consistency with fiscal budgets (e.g.,
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Kenya) and sometimes with the loans’ financial terms (e.g., Ghana). In practice, those
conditions can be a major source of risk to creditors, who are left to judge whether
their financing meets the intentions of the legislators. To solve the problem, albeit
only partially, some legal frameworks appoint a high-ranking authority (likely the
attorney general) to provide opinions on the validity of loan contracts and make
the opinions final.

Even when authorizations to borrow are clear and funding is consistent with a
legislature’s wishes, many other aspects of public debt law carry risk for creditors
and, in some cases, make loans impossible or “unbankable.” Four factors are
noteworthy. First, reporting requirements: How ample or narrow is the law’s
definition of debt to be publicly reported by the government? The definition can
lead to underestimation or overestimation of repayment capacity. For instance, are
guarantees, lease agreements and suppliers’ credit included?

Second, the definition of “government” vis-a-vis “the public sector”: Local
governments and state-owned enterprises are legal persons that can enter contracts,
borrow, sue and be sued. They raise contingent liabilities for the central government,
which, when adequately disclosed, may weaken its creditworthiness.

Third, the overall legal body for public finance may or may not allow the
collateralization of public assets. When it does, placing a lien on an asset to secure
a loan may trigger default in other loans because of the “negative pledge” covenant
usually included in credit agreements with multilateral institutions such as the World
Bank. Multilaterals seek seniority over other external creditors—and over the foreign
currency needed to repay external obligations—by having the government promise
not to collateralize public assets (thus, “negative pledge”).

Fourth, does the law allow a government to renege on its debts? Can it walk away
from obligations taken on by a previous administration? This is a make-or-break
legal risk for a creditor. Attempts to nullify debt have happened. They were based
on “creditor complicity” (a lender bribes a public debt manager), violation of UN
sanctions and “state necessity” (something makes the government unable to pay).
None of the attempts got too far; Argentina and Mozambique are exhibits of that.

How can creditors protect themselves against the uncertainties or gaps in the
national legal framework for public debt? Over the years, lawyers have built clauses
into loan agreements that mitigate the risk of lending to sovereigns. The clauses
span from “representations and warranties” (making borrowers declare information,
which, if proven untrue, triggers automatic default) to “collective action clauses”
(allowing a majority of bondholders to accept, on behalf of all of them, the terms
of a debt restructuring). Some clauses have been conspicuous: Pari passu clauses,
promising to treat all creditors equally in case of default, were at the center of
the legal battles over Argentina’s default of 2001. Some, such as the choice of
jurisdiction, are driven by the comfort of tradition; most international financing is
governed by the laws of the State of New York and England and Wales. Some, called
“undertakings” or “covenants,” make governments promise to do or not do certain
things. And some focus on what exactly makes a loan delinquent: the “events of
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default.” Debt can become defaulted and, thus, immediately repayable even if it is
being serviced on time. Cross-default clauses are a good example: Failing to make
good on one debt automatically triggers default on the borrower’s other debts.

To this day, some of the world’s brightest—and highest-paid—minds continue to
craft and fine-tune clauses to protect the creditor. Their work can unlock much-
needed financing for emerging and developing countries. But the reality remains
that, from a legal perspective, lending to sovereigns is risky business, which is why
experienced bankers see contractual protections as complements, not substitutes,
for old-fashioned due diligence. Early efforts to know your client—its projects,
finances, laws, politics and practices—always pay off.

5.2. Debt accounting, reporting and disclosure (chapter 9)

At the core of lending—for development or any other purpose—is the belief that the
prospective lender knows how much debt the borrower already has. Incomplete,
inaccurate or unreliable data can distort the price of a loan and even block access to
it, particularly if the debtor is a government, as there is no international bankruptcy
court for sovereigns. Regarding public debt, officials who decide to borrow and
commit generations of their fellow citizens to repay the debt have a civic obligation
to be transparent.

Sound accounting, reporting and debt disclosure are the pillars of sustainable
financing. But what does “sound” mean? The answer is not straightforward for
accounting systems, which vary across countries. Some governments use the cash
basis (record transactions only when money changes hands), some use the accrual
basis (record transactions when debts are due) and some combine aspects of both.
Even the subject of the accounts varies: In some countries, it is only the central or
federal governments, while in others, it is the consolidated public sector, which may
include the books of provinces, state-owned enterprises and others.

To its credit, the International Public Sector Accounting Standards Board (IPSASB)—a
global professional association—has developed and maintains standards for specific
financial instruments. The standards provide a useful benchmark to assess the
soundness of accounting systems and, by implication, of debt accounting across
governments. But the IMF, in its role as a collector of international macroeconomic
data, has set out accounting principles specific to public debt. The IMF has defined
concepts such as residency of the creditor (what matters is territory), time of
recording (when economic value changes), valuation methods (nominal, face, book,
fair, market) and unit of account (domestic currency). At various speeds, countries
have been adopting IPSASB and IMF recommendations. As governments transition
from cash to accrual basis, they have been able to calculate their balance sheets
and net worth, which is a sign of quality in public bookkeeping. By now, some 38
governments can do so.

The purpose of good accounting is good reporting. Recording transactions and
monitoring accounts precisely are only worthwhile if the information is shared with
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those who need it. Public debt offices are compelled to share their information by
laws, contracts, investors, rating agencies, multilateral, other government branches
and, ultimately, their citizenry. Each recipient calls for a specific type of report.
For instance, in a normal year, a DMO would send tailored reports to the supreme
audit institution, share analytical background work with the legislature, publish the
debt management strategy and ABP, disseminate bulletins with the results of bond
auctions, send performance evaluations to the cabinet, report data to the IMF and the
World Bank, answer questions from credit-rating agencies and make presentations
to prospective investors. Some recipients act as secondary sources of dissemination,
for they compile data from many countries and publish their results.

What should be reported? Everything the law permits. At a minimum, the IMF and
the World Bank recommend publishing debt management strategies, ABPs and
data on the debt portfolio. The data should include the volume and composition
of the debt stock, its maturity profile and cost measures such as implied interest
rate. They also recommend disclosing risk indicators, including average time to
refixing and maturity. Higher frequency and granularity of the disclosed information
indicate higher transparency. But the IMF and the World Bank are not alone in issuing
principles for debt reporting. The G20, the Institute of International Finance and the
OECD have in recent years put forward their own ideas, while some countries have
shown in their day-to-day debt management what best practice looks like: France
comes to mind. Perhaps because of mounting debt burdens and the approaching
need for relief, debt reporting has become a global strategic issue.

Contingent liabilities—obligations for which the government is responsible only if a
certain event occurs—are a special case for accounting and reporting. They could be
due to formal and explicit guarantees (say, those given to the constructor of public
infrastructure) or informal and implicit (say, the expectation that the government
will not allow a major state-owned enterprise to default on its debt). Either way, the
guestion is how to account for them and whether and how to disclose them. The IMF
advises bringing them into the books only when the probability of the contingent
event happening is 50% or more, and the resulting cost can be reasonably estimated.

Not all countries use the same methodology to estimate the value of contingent
liabilities. Some, such as Norway and the US, charge the budget once for the net
present value of the expected loss. Some, such as Colombia and Sweden, charge
only the expected cash loss in a given year. And some do not report contingent
liabilities at all, something credit-rating agencies do not take lightly. Behind the
variation in practices are the technical complexity of estimating probabilities and
the political will to face transparency. Overall, 60% of OECD countries disclose
contingent liabilities, either in special reports or as notes to the fiscal budget. In
emerging and developing economies, that percentage is much smaller.

Whether for actual or for contingent liabilities, the cycle of accountability does not
end with producing and reporting accounts. Closure is brought about by audits.
They can take several forms depending on who does them (external or internal
auditors) and what is covered (compliance with laws and regulations, financial
accuracy or cost performance). And, as in accounting, each country follows its
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own auditing standard, while the IMF, the World Bank, United Nations Conference
on Trade and Development and others have suggested guidelines. What matters,
though, is what the DMO does with the audit reports, what measures it puts in place
to deal with detected weaknesses and what information is made public. Good DMOs
embrace and leverage audits as, among other things, they can be used to enhance
market reputation and credit ratings.

A final word on IT systems for debt accounting and their operational risk. Even well-
meaning efforts at transparency can fall short if the infrastructure for accounting,
reporting and disclosure fails. Debt management information systems come in
many shapes—from commercially off-the-shelf to custom-made. But three features
separate the good from the bad. One is the capacity to provide comprehensive,
timely and reliable data with the click of a mouse. Another is the ability to interface
with other systems in the overall public financial management (such as those used
for payments, auctions, depository or budgeting). And the third is security, data
protection and access controls; the financial and reputational cost of public debt
being hacked would be enormous.

5.3. Institutional arrangements for the management of public
debt (chapter 10)

Borrowing on behalf of a country is complex and multifaceted. It involves tasks
that require technical skill and professional commitment. Think of quantifying the
macroeconomic sustainability of debt or the trade-off between cost and risk. Or
think of trading billions of dollars in assets, negotiating derivative contracts and
keeping books reviewed by the highest-ranking auditor in the land. Difficult as it
is, the job is done by a single multidisciplinary team operating out of a public debt
office. Its work is supported and, at times, hampered by laws, rules, norms, cultures
and relationships—in other words, by the institutional framework. How good is that
framework? And how can it be made better?

The first step is authorization: a law—even the constitution—empowering the
government to borrow. For example, good authorization sets clear objectives to
borrow to fund the budget and develop the domestic capital market. It also sets
clear accountability mechanisms to judge and report performance.

Once authorized, a public DMO can be located in the ministry of finance or set
up as a separate agency. Placement in the ministry makes coordination with
economic policy easier. Being set up as a separate agency, which can range from
outsourcing the work to the central bank (e.g., Denmark) to establishing a self-
standing agency by executive decision (e.g., UK) or by law (e.g., Ireland), may
result in more independent decision-making and more flexible administrative
practices (critically, in pay scales).

Next comes transparency. Public borrowing commits taxpayers. They, as well as
lenders, ought to be informed of the objectives (why), medium-term strategies
(how) and ABPs (when). Transparency means showing and explaining outcomes:
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what was achieved, what was not and why. Published financial and performance
audits are the tools of choice. Some transactions, such as debt buybacks, cannot be
preannounced lest the debt’s price rise as a result. Ditto for details of some types
of contracts, notably in infrastructure. But the overall principle is clear.

Operationally, a public DMO depends on other parts of government to do its work.
Fiscal, monetary, financial and infrastructure policies directly affect how much public
borrowing needs to be done and how. Coordination is essential, and conflicts are
usual. Budget offices have the ultimate say on funding needs. The central bank
makes decisions on interest rates that affect the cost-risk trade-offs in borrowing
strategies. Financial regulators may have reasons to limit how much public debt
pension funds or insurance companies hold. And the minister of, say, transport
may face a once-in-a-lifetime opportunity to see a much-needed highway built by
private investors, if only a government guarantee were granted. Not to mention
that shocks—from a pandemic to an unexpected jump in commodity prices—can
force sudden policy changes which, in turn, can throw debt management strategies
off-kilter. These policy interdependencies point to a critical need for fluid, constant
and iterative dialogue.

Because it plays a role in many facets of policymaking, trades in the market and reports
to a political authority, a DMO needs a special internal organization that protects
its integrity. Most DMOs are organized as a trio of front, middle and back offices in
charge of trading, strategy and settlements and payments, respectively. While the
offices never share responsibilities, they typically share support services—legal, human
resources, IT. The offices also share a major problem: staff turnover. Because the skills
acquired working for a public debt office are extremely valuable in the private sector,
talent retention is a chronic issue. Various solutions have been tried: creating “islands
of excellence” in remuneration, continuing training offered by multilaterals, resident
advisors paid by donors, etc. But none entirely solves the problem.

However organized, good DMOs are conscious, if not obsessive, about risk. An
interruption in their service due to a cyberattack, a loss of records, or a natural
disaster can paralyze the government and deliver a significant blow to the economy.
Risk awareness and mitigation are central to what public debt managers do. They
invest time and money in practices such as risk audits, stress tests, backup systems
and continuity plans.

DMOs also put time and money into dialogue, which they lead, with the government’s
financiers to reduce uncertainty, which translates into lower financing costs. How much
to tell investors and how? In a nutshell: as much as legally possible, arranged according
to the investors’ needs and without creating unfair advantages. This usually means
that information on macroeconomic performance and policy decisions comes first,
backed up by data tabulated following IMF statistical standards. It calls for publishing
medium-term borrowing strategies, ABPs and regular debt bulletins. Increasingly, the
documents must reference the borrower’s ESG strategy. And it demands accessibility
to public officials, a calendar to give predictability to disclosures and accuracy to earn
trust. Managing investor relationships is time-consuming, requires a well-thought-out
strategy and carries major reputational risks.
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Finally, is there a systematic way to benchmark whether a DMO meets the
transparency, inter-institutional, organizational and other quality criteria laid out
above? Cue the Debt Management Performance Assessment (DeMPA). Launched
by the World Bank in 2007 and deployed by more than 150 governments, DeMPA
consists of 15 indicators and 35 sub-indicators, each providing a grade from A
(sound practice) to D (not meeting minimum requirements). The areas of analysis
are governance and strategy, policy coordination, financial transactions, cash
management and recording and risk.

Judging by DeMPA results, are most developing-country debt offices up to par?
Regrettably not. On average, low- and lower-middle-income countries meet the
minimum requirements for less than a third of indicators after the second DeMPA.
That is plenty of institution building still to be done.

6. Conclusion

This synthesis provided an overview of what needs to happen for development
financing—and public debt—to be sustainable, and borrowers and lenders ought
to be aware of it.

To start with, financing is never riskless. It can be made more sustainable through
medium-term strategies and their implementation. The trade-off between cost and
risk must be decided; no strategy is the worst strategy. A haphazard succession of
borrowing operations—perhaps solely maximizing cash in hand—is a formula for
trouble.

Methodologies to design strategies and put them in place constantly evolve, not
least because markets develop new instruments. Legal, accounting and institutional
frameworks must adjust or quickly become obsolete. Even ways to evaluate debt
sustainability keep changing, including, recently, the IMF’s. Continuing learning and
adaptation are imperative—and challenging—in the conservative culture of public
debt management.

But innovation and sophistication are no substitute for sound macroeconomic policy
and fiscal discipline. Debt managers can do only so much. Sudden realignments of
interest or exchange rates, or a loss of confidence in the quality of policymaking,
can throw any financing plan off course and have a huge and immediate impact on
the debt burden.

Public debt managers must be in the room whenever decisions that financially
obligate the government are discussed. The decisions cut across sectors and issues
and can as easily be about a straightforward multilateral loan to build a school or a
complex guarantee for the private construction of a national port. Fluid relationships
and coordination among ministries, agencies and levels of government are essential
for sustainable borrowing.
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The context will make things more challenging. Everywhere, demand for resilient
infrastructure will grow larger and more urgent as the life-changing effects of
climate change unfold. With fiscal deficits already swollen by the pandemic, official
and commercial lenders will be pressured to do more with their capital. That means
more risk-taking and smarter risk management.

All this can be a tall order for DMOs and off-putting to their investor base, so
information must be shared between borrowers and lenders before signing the
dotted line. Transparency ex ante is as necessary as transparency ex post. MCDF’s
Workshop Series on Sustainable Financing for Development and Infrastructure,
which this handbook serves, is a platform for that.
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Chapter 1

Debt Dynamics and
Sustainability

Juan Pradelli

Abstract

We explain the dynamics of public debt and identify its main
drivers. We show that debt dynamics can be understood through
two approaches: a debt manager’s perspective focusing on debt
issuances and repayments or a fiscal policymaker’s perspective
observing budget imbalances and financing transactions. Within
a comprehensive government’s flow of funds, both perspectives
are complementary and help understand how and why public debt
evolves as influenced by economic performance and government
policies. We explain the concepts of solvency and liquidity, i.e., the
capacity to repay debt obligations in a medium- to long-term horizon
and the capacity to continue borrowing in the short to medium
term. Both concepts are critical for assessing the sustainability of
public debt. Finally, we discuss applied methodologies for assessing
sustainability that rely on accounting identities, analytical conditions
and empirical thresholds. Three methodologies developed by
international organizations are presented: the International
Monetary Fund’s (IMF) Debt Dynamic Tool (DDT); the IMF’s
Sovereign Risk and Debt Sustainability Framework (SRDSF), which
is the recent successor to the IMF’s Market-Access Country Debt
Sustainability Analysis (MAC DSA); and the Low-Income Country
Debt Sustainability Framework (LIC DSF) jointly developed by the
IMF and the World Bank.
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1.1. Basic Concepts: Public Debt
Dynamics and the Government’s Flow
of Funds

Public debt refers to financial claims and obligations between a government and its
financiers, including creditors, lenders and investors. When the government borrows,
a financing contract sets rights and obligations to its parties. The government
gets the right to receive funds from the financiers in the present, to which we
call “borrowed funds” obtained in “debt issuances” or “borrowing transactions.”
Examples of debt issuances include the sale of sovereign bonds and securities or
the disbursement of loans contracted with domestic and international financial
institutions. Concurrently, the government becomes liable to pay back those
funds to the financiers in the future, to which we call “debt-service obligations” of
the government.® Debt-service obligations typically consist of debt repayments,
interests and financial charges. The debt repayments (also called amortizations or
principal payments) restitute the funds lent by the financiers to the government
in the first place. Instead, the interest and financial charges compensate them for
forgoing the use of funds lent for a period. A detailed analysis of public debt from
a legal perspective is presented in chapter 8.

Contractual conditions and financing terms agreed between the government and its
financiers shape the borrowed funds and debt-service obligations. Notable among
those conditions and terms are the redemption schedule, the applicable interest
rates and financial charges and the currency in which funds are to be lent and repaid.
Different conditions and terms are often negotiated with the pool of creditors,
lenders and investors that typically finance the government. Chapter 2 explains
how public debt management strategies can be used to select the conditions for
public borrowing.

In the remainder of this section, we present two frameworks for analyzing public
debt: the public debt dynamics and the government’s flow of funds. We explore
the relationship between the government’s flow of funds and the financing of
infrastructure projects.

1.1.1. Public debt dynamics: the perspectives of a debt
manager and a fiscal policymaker

Public debt dynamics is the evolution of a government’s public debt stock. Public
debt refers to the value of a government’s outstanding financial liabilities; it is a
stock measured at a certain point in time, e.g., on December 31 or the last day of
a fiscal year. There are two approaches to understanding how and why the public
debt stock varies or how and why it increases or decreases during a given year
(or between any two dates). We refer to these approaches as the debt manager’s
perspective and the fiscal policymaker’s perspective.

6 Note that a sovereign also raises funds that may or may not create liabilities. Taxes, other revenues and financing
sources, provide the government with (non-borrowed) funds that are not to be repaid: E.g., the government legally
owes nothing to taxpayers. Debt issuances, instead, generate (borrowed) funds that must be repaid later, i.e., the
government legally owes funds to its creditors, lenders and investors.
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The debt manager’s perspective focuses on debt issuances (gross borrowings) and
debt repayments (amortizations or principal payments). An increase in the public debt
stock occurs when the government borrows funds by issuing new debt during the
year of analysis. Examples of debt issuances include the sale of sovereign bonds and
securities or the disbursement of loans contracted with domestic and international
financial institutions. Debt issuances then refer to the new financial liabilities the
government assumes; they are a flow measured over a certain period, e.g., during one
calendar or fiscal year. The public debt stock decreases when the government makes
debt repayments during the year and thus honors financial obligations falling due,
e.g., redemption of maturing sovereign bonds and securities or loan repayments. Debt
repayments are the inherited (old) financial liabilities paid off by the government and
are a flow variable. In summary, the variation in the public debt stock during the year
depends on debt issuances and repayments: If gross borrowings exceed amortization
payments, the debt stock increases; otherwise, it decreases.

This approach is dubbed the “debt manager’s perspective” because debt managers
are often responsible for borrowing transactions and debt-service obligations. In
practice, debt managers are mandated to set policies concerning the contractual
conditions and financing terms the government deems adequate when engaging in
borrowing transactions. The debt manager’s perspective then answers the question
of how public debt evolves: The dynamics of the government debt depend on the
difference between new debt being issued and old debt being repaid in any given
period. Formally, we obtain the following:

(1) Debt,— Debt, , = Debt Issuances,— Debt Repayments,

where public debt stocks are measured at the end of year t and t-7, while debt
issuances and repayments are measured during year t.

The fiscal policymaker’s perspective, instead, observes the budget imbalances and
financing transactions that are funded with borrowed funds. The government’s fiscal
(budget) policies largely determine the income and expenses realized during a year.
Government income includes tax revenues (e.g., value-added, income, property and
other taxes) and nontax revenues (e.g., charges, fees, dividends paid by state-owned
enterprises), while expenses comprise current expenditures (e.g., salaries and wages,
purchases of goods and services, transfers and subsidies) and capital expenditures
(e.g., acquisition of nonfinancial assets). The difference between annual revenues
and expenditures is called the “overall fiscal balance” (or “overall budget balance”).
When the government’s expenditures exceed revenues, the fiscal balance is a deficit;
if funds are borrowed to cover the excess of expenses over income, the public debt
stock increases. In the opposite case, when revenues exceed expenditures, the fiscal
balance is a surplus; if funds resulting from the excess of income over expenses are
allocated to the repayment of maturing liabilities, the public debt stock decreases.
Therefore, the variation in the debt stock during the year largely depends on the
overall fiscal balance. If the realized budget is a deficit, the debt stock increases;
otherwise, it decreases.

Important financing transactions—not recorded (classified) as budget revenue and
expenditure—may also be funded with borrowings. When computing the overall fiscal
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balance, a government often has financing sources and needs that are not classified
as revenues and expenditures and are distinct from debt issuances and repayments.
For instance, financing sources may include using financial assets accumulated when
the government has run fiscal surpluses in past years, withdrawals from a sovereign
wealth fund or stabilization fund and proceeds from the sale of equity stakes in state-
owned enterprises or other types of financial disinvestments. Financing needs may
comprise the accumulation of financial assets (e.g., cash and bank balances) when the
government runs a fiscal surplus in the current year and decides not to allocate it to
debt repayments, contributions to a sovereign wealth fund or stabilization fund and
the acquisition of equity stakes in state-owned enterprises or other types of financial
investments. The difference between financing needs and sources—which we call “other
net financing needs” in this chapter—is akin to the fiscal balance in terms of its impact
on the public debt dynamics. If funds are borrowed to afford the excess of financing
needs over sources, the public debt stock increases, just as it does when borrowed
funds finance a fiscal deficit. In the opposite case, if funds resulting from an excess of
financing sources over needs are allocated to the repayment of maturing liabilities,
the public debt stock decreases, just as it does when a fiscal surplus generates funds
used to service debt. Thus, the overall fiscal balance and the other net financing needs
jointly drive the variation in the debt stock during the year.”

This approach is called the “fiscal policymaker’s perspective” because the fiscal
(budget) and financing policies determine the government’s revenues, expenditures
and other important transactions. In practice, fiscal authorities often set budget
resources and expenditure allocation policies. By tracking the utilization of the
borrowed funds to cover the financial gap emerging from those policies, the fiscal
policymaker’s perspective then provides an answer to the question of why the public
debt evolves: The dynamics of the government debt depend on the gap between
receipts classified as revenues or financing sources and payments classified as
expenditures or financing needs. Such a gap must be financed with borrowed funds:
specifically, with the proceeds obtained from debt issuances in excess of the funds
required to effectuate debt repayments (known as “net borrowings”). Formally, we
obtain the following:

(2) Debt,— Debt, = Overall Fiscal Deficit,+ Other Net Financing Needs,

where public debt stocks are measured at the end of year t and ¢t-7, while overall
fiscal deficit and other net financing needs are measured during year t.8

Example #1

The two perspectives help us understand what drove the accumulation of public
debt in past years. A simple example illustrates the analysis of public debt dynamics.
Consider a hypothetical country named Macroland, whose currency is the MA$. Table

7 Interactions between overall fiscal balance and other net financing needs give rise to several possibilities as far as
the public debt dynamics is concerned. For instance, there may be no variation in the stock of public debt during
the year if a fiscal deficit is fully funded with the excess of financing sources over needs, or if a fiscal surplus is fully
allocated to fund the excess of financing needs over sources.

8 By breaking down the overall fiscal balance into the primary fiscal balance (which excludes the interest payments
from total expenditures) and the interest payments, the dynamics of public debt is often formulated as follows:
Debt,— Debt, = Primary Fiscal Defici #+ Interest Paymemts,+ Other Net Financing Needs,
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1 presents the key information concerning fiscal, financing and debt variables for two
historical years (2020-2021) and one forecast year (2022). What drove the public
debt stock from MA$100 million at the end of 2020 to MA$115 million at the end of
2021? A debt manager would answer: “In 2021, the government issued new debt and
borrowed funds in the amount of MA$30 million, and it repaid old debt by MA$15
million. The excess of debt issuances over repayments—MA%$15 million—accounts
for the annual variation in the public debt stock.” In turn, a fiscal policymaker would
argue: “In 2021, the government ran a fiscal deficit of MA$10 million and faced other
net financing needs in the amount of MA$5 million; thus, there was a financial gap
of MA$15 million. The government had to borrow funds of MA$15 million to finance
the gap, which accounts for the annual variation in the public debt stock.” Both
answers are complementary and stress how the government’s fiscal, financing and
debt-management policies drove public debt dynamics in the past.

The two approaches help project government debt in future years. Let us now
consider the prospective dynamics of Macroland’s public debt. What is expected to
drive the public debt stock in 2022, starting from MA$115 million at the end of 2021?
A debt manager would answer: “In 2022, the government is anticipated to issue
new debt and borrowed funds, as well as to repay old debt, by MA$10 million and
MA$15 million, respectively. The projected excess of debt repayments over issuances
is MA$5 million, which will reduce the public debt stock to MA$110 million at the end
of 2022.” A fiscal policymaker would argue: “In 2022, the government is anticipated
to run a fiscal surplus of MA$15 million and face other net financing needs of MA$10
million. Thus, non-borrowed funds (to which we refer as “own resources”) totaling
MAS$5 million will be available to make some of the debt repayments due, which
will lead to a reduction in the stock of public debt to MA$110 million at the end of
2022.” Both answers now emphasize how public policies expected to be pursued
will drive public debt dynamics in the future.

Table 1.1. Macroland Government’s Fiscal, Financing and Debt Data

Figures in MA$ million Codes'& .202.0 .202.1 2o
Calculations (Chistorical) (Chistorical) (forecast)
Public Debt Stock at end-of-year 70 100 115 110
Annual Variation in Debt Stock 11 15 -5
Debt Manager’s Approach 7-8 15 -5
Fiscal Policy Maker’s Approach -3+6 15 -5
Fiscal & Financing Indicators
Revenues 7 20 40
Expenditures 2 30 25
Overall Fiscal Balance 3=7-2 -10 (deficit) 15 (surplus)
Financing Needs 4 10 10
Financing Sources 5 5 (¢}
Other Net Financing Needs 6=4-5 5 10
Debt Issuances (Gross Borrowings) 7 30 10
Debt Repayments (Amortizations) 8 15 15
MEMO
Non-Borrowed Funds 9=1-2+5-4 -15 (deficit) 5 (surplus)

Source: Author.
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1.1.2. Other factors driving the public debt dynamics:
contingent liabilities and valuation effects

Public debt dynamics are driven not only by net borrowings raised to fund budget
imbalances and financing transactions but also by contingent liabilities and valuation
effects. In addition to the factors already stressed by the debt manager’s and
fiscal policymaker’s perspectives, the evolution of the public debt also reflects two
other important drivers: the assumption of financial liabilities by the government
as a result of contingencies (“contingent liabilities”); and the changes in the local-
currency value of foreign currency-denominated debts (bonds, securities, credits,
loans and other financial liabilities) as a consequence of fluctuations in the market
exchange rates between the local and foreign currencies (“valuation effects”). Those
factors—which are further explained below—can be added to equations (1) and (2)
describing the public debt dynamics:

(3) Debt,— Debt, ,= Debt Issuances, — Debt Repayments, + Recognition of
Contingent Liabilities, + Valuation Effects,

(4) Debt,— Debt, = Overall Fiscal Deficit,+ Other Net Financing Needs,+
Recognition of Contingent Liabilities,+ Valuation Effects,

where public debt stocks are measured at the end of year t and t-7, while debt issuances,
debt repayments, overall fiscal deficit, other net financing needs, the recognition of
contingent liabilities and the valuation effects are measured during year t.

Public debt includes financial obligations the government assumes following
the realization of contingent events, all impacting its dynamics. The government
may be obliged to make payments to other entities or individuals to comply with
“contingent liabilities” stemming from various events, e.g., legal mandates, litigation
and judiciary rulings, recognition of rights to individuals or social groups (e.g.,
reparations), guarantees extended to debtors that are called when these fail to
honor their own debts, bailouts to companies and banks and other similar cases. (A
detailed analysis of contingent liabilities is presented in chapter 6.) Notably, those
liabilities create future payment obligations for the government but do not provide
it with borrowed funds. So the flow of funds runs in one direction only, from the
government to the entities or individuals benefiting from the contingencies. The
situation is different from the debt issuances discussed thus far, where the financing
arrangements between the government and its financiers imply a bidirectional flow
of funds, i.e., funds borrowed in the first place and repaid later. As far as the public
debt dynamics is concerned, the realization of contingent liabilities may lead to a
one-off increase in the stock of government debt in a given year, as indicated in
equations (3) and (4).°

Public debt often includes liabilities denominated in foreign currencies whose value
expressed in local currency depends on the market exchange rates (i.e., parities

9 In future years, the payments associated with the recognized contingent liabilities may be accounted for as
expenditures, financing needs or debt repayments, depending on the accounting conventions used. The formal
equations (3) and (4) reflect exclusively the one-off increase in the level of public debt when contingent liabilities
are recognized.
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between currencies). Public debt typically includes liabilities denominated in
various currencies, including the local currency and major foreign currencies. The
government may issue foreign currency-denominated debts when borrowing from
foreign and domestic financiers. They prefer to lend in foreign currencies to avoid
being exposed to currency risk, which is the risk that exchange rate fluctuations
reduce the foreign-currency value of local currency-denominated financial claims
against the government.

The local-currency value of foreign currency-denominated debts fluctuates with
exchange-rate movements, and this has an impact on the public debt dynamics.
Public debt is the value of a government’s outstanding financial liabilities measured
on a specific date. Such value must be expressed in a currency, often the local
currency for analytical and reporting purposes or the United States (US) dollar
for international comparisons. Market exchange rates between local and foreign
currencies prevailing on a certain date are then used for currency conversions
required to calculate the local currency value of all foreign currency-denominated
debts. The stock of public debt is then computed by aggregating the local-currency
value of all the government’s financial liabilities. But changes in the public debt
stock—precisely the object of the public debt dynamics in equations (3) and (4)—
occur whenever there are variations in the market exchange rates used for currency
conversions. The stock of public debt increases when the local currency depreciates
against foreign currencies and raises the local-currency value of foreign currency-
denominated liabilities. In contrast, the public debt stock decreases when the local
currency appreciates against foreign currencies and reduces the local-currency
value of foreign currency-denominated liabilities. These changes are referred to as
“valuation effects” and depend on the magnitude of the exchange-rate movements
and the size of the foreign-currency debts. In practice, countries undergoing external
trade or financial crises involving a large depreciation of the exchange rate between
the local and foreign currencies may experience a significant one-off increase in
the level of public debt. The larger the foreign currency-denominated debts when
the currency depreciation occurs, the larger the one-off increase in public debt.®

Exchange-rate movements affect the local-currency value of the stock of foreign
currency-denominated debts inherited from the previous year and the net-issuance
flow of new debts during the present year. Consequently, the valuation effects
introduced in equations (3) and (4) comprise two elements: (i) the change in
the local-currency value of the inherited stock of foreign currency-denominated
liabilities, which results from the variation in the market exchange rates prevailing
on the last date of the previous year and the last date of the current year; and (ii)
the change in the local-currency value of the debt issuance (net of repayment)
of foreign currency-denominated liabilities, which results from the variation in
market exchange rates prevailing whenever the net debt issuance occurs during
the current year and the last date of the same year. In practice, the daily exchange
rate observed on the last date of a year is called the “end-of-period exchange rate,”

10 Currency risk emerges precisely from the possibility that the local currency may unexpectedly depreciate (devalue)
against foreign currencies in the future, and thus bring about adverse valuation effects—a value loss—for financiers
that hold local currency-denominated financial claims against the government while they are truly concerned with
the foreign-currency value of said claims.

11 The second element is called stock-flow adjustment in several studies.
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while the average daily exchange rate observed throughout the year is called the
“average-period exchange rate.” The two elements of the valuation effects can be
formally expressed by equations (5) and (6):

(5) Valuation Effects,= FXDebt, ,* (EReop,— EReop, , +(FXDebtlIssuances, —
FXDebtRepayments, )*(EReop,— ERavp,)

(6) Valuation Effects,= FXDebt, ,* (EReop,— EReop, ,)+(FXDebt,— FXDebt, )*
(EReop,— ERavp,)

where stocks, issuances and repayments of foreign currency-denominated debts
(denoted as FX Debt, FX Debt Issuances and FX Debt Repayments, respectively)
are expressed in foreign-currency values; the end-of-period exchange rate (EReop)
is measured at the end of year t and t-7; and the average-period exchange rate
(ERavp) is measured during year t.

Example #2

We illustrate the calculation of valuation effects using the case of Macroland. Table
1.2 contains the key information on fiscal and financing variables introduced in
Table 1.1. Table 1.2 also presents the exchange rates between the local (MA$) and
foreign currency (USD) and the breakdown of public debt stock, issuances and
repayments by the two currencies. Thus, for instance, the public debt stock was
MAS$100 million at the end of 2020 and consisted of two components: (i) the MA$-
denominated debt stock, whose local-currency value was MA$70 million and (ii)
the USD-denominated debt stock, whose local-currency value was MA$30 million
(computed as the original value in foreign currency [USD15 million] multiplied by
the exchange rate at the end of 2020 [2 MA$ per USD]).

What drove the public debt stock from MA$100 million at the end of 2020 to MA$130
million at the end of 2021? We have explained that MA$15 million of additional debt
results from excess debt issuances over repayments (the debt manager’s approach)
or, alternatively, from the funding of fiscal deficit and other net financing needs (the
fiscal policymaker’s approach). This is the net issuance of public debt during 2021
resulting from the government’s fiscal, financing and debt-management policies.

Another factor must be considered: the valuation effects described in equations (5)
and (6). Note that the local currency (MA$) depreciated against the foreign currency
(USD) during 2021; the exchange rate increased from 2 MA$ per USD at the end of
2020 to 3 MA$ per USD at the end of 2021, with an average value of 2.5 MA$ per
USD throughout 2021. As a result, the local-currency value of the USD-denominated
debt stock inherited from the end of 2020 increased from MA$30 million at the
end of 2020 to MA%$45 million at the end of 2021 (computed as the original value
in foreign currency [USD15 million] multiplied by the exchange rate at the end of
2021 [(3 MAS$ per USD]). The valuation effect amounts to MA$15 million and helps
answer why the public debt stock grew from MA$100 million to MA$130 from the
end of 2020 to the end of 2021.
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The valuation effect indicated above is the change in the local-currency value of the
inherited stock of foreign currency-denominated liabilities. It corresponds to the
first term of equations (5) and (6). The second term in both equations represents
the change in the local-currency value of the net issuance of foreign currency-
denominated liabilities (i.e., debt issuances net of repayments), which is zero in 2021
because both issuances and repayments are identical (USD5 million).

The analysis can be extended to government debt projections in future years. What
is expected to drive the public debt stock in 2022 down from MA$130 million at the
end of 2021 to MA$116.5 million at the end of 20227 The debt stock is anticipated to
decrease by MA$5 million due to excess debt repayments over issuances (the debt
manager’s approach) or, alternatively, from the excess of fiscal surplus over other
net financing needs (the fiscal policymaker’s approach). This is the net repayment
of public debt projected for 2022.

Now, the projected exchange rate dynamics also contribute to reducing the local-
currency value of the public debt stock via the valuation effects. The local currency
(MA$) is expected to appreciate against the foreign currency (USD) during 2022.
The exchange rate will decrease from 3 MAS$ per USD at the end of 2021 to 2.5 MA$
per USD at the end of 2022, with an average value of 2.7 MA$ per USD throughout
2022. As a result, the local-currency value of the USD-denominated debt stock
inherited from the end of 2021 is projected to decrease from MA$45 million at the
end of 2021 to MA$37.5 million at the end of 2021 (computed as the original value
in foreign currency [USD15 million] multiplied by the exchange rate at the end of
2022 [(2.5 MAS$ per USD]). The valuation effect implies another reduction in the
local-currency value of debt by MA$7.5 million, and it is the first term of equations
(5) and (6).

A net issuance of USD-denominated public debt of USD5 million is anticipated for
2022. While the debt flow will have a local-currency value of MA$13.5 million when
it unfolds (calculated using the expected average exchange rate during 2022, i.e.,
2.7 MAS$ per USD), it will later become a debt stock with a local-currency value of
MA$12.5 million at the end of the year (calculated using the expected exchange rate
at the end of 2022, i.e., 2.5 MAS$ per USD). The valuation effect implies a further
reduction in the local-currency value of debt by MA$1 million, and it is the second
term of equations (5) and (6). Adding the valuation effects discussed, the local-
currency value of the public debt stock will be reduced by MA$8.5 million because
of the currency appreciation anticipated for 2022 (Table 1.2).

Finally, the projected net repayment of public debt and the valuation effects jointly
explain the expected reduction in the public debt stock from MA$130 million at the
end of 2021 to MA%$116.5 million at the end of 2022.
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Table 1.2. Macroland Government’s Macroeconomic, Fiscal, Financing and Debt Data

Figures in MA$ million Codes & 2020 2021 2022
(unless otherwise specified) Calculations (historical) Chistorical) (forecast)
Public Debt Stock at end-of-year 10=10a+10b*12 100.0 130.0 116.5
MAS$-denom. Debt Stock
(MAS million) 10a 70.0 85.0 66.5
US$-denom. Debt Stock
(US$ million) 10b 15.0 15.0 20.0
Annual Variation in Debt Stock 11 30.0 -13.5
Debt Manager’s Approach 7-8+14 30.0 -13.5
Fiscal Policy Maker’s Approach -3+6+14 30.0 -13.5
Exchange Rates
Exchange Rate at end-of-year
(MA$ per US$) 2 2.0 3.0 2.5
Exchange Rate average-during-year
(MA$ per US$) 13 2.5 2.7
Fiscal & Financing Indicators
Revenues 1 20 40
Expenditures 2 30 25
Overall Fiscal Balance 3=7-2 -10 (deficit) 15 (surplus)
Financing Needs 4 10 10
Financing Sources 5 5 0
Other Net Financing Needs 6=4-5 5 10
Debt Issuances (Gross Borrowings) 7=7a+7b*13 27.5 13.5
MAS$-denom. Debt Issuance
(MAS million) 7a 150 0.0
US$-denom. Debt Issuance
(US$ million) 7b 5.0 5.0
Debt Repayments (Amortizations) 8=8a+8b*13 12.5 18.5
MA$-denom. Debt Repaym.
(MA$ million) 8a 0.0 18.5
US$-denom. Debt Repaym.
(US$ million) 8b 5.0 0.0
Valuation Effects
Valuation Effects 14=14a+14b 15.0 -8.5
V. E. on Initial US$-denom.
Debt Stock 14a 15.0 -7.5
V. E. on Net Issuance of
US$-denom. Debt Flow 146 0.0 1.0
MEMO
Non-Borrowed Funds 9=7-2+5-4 -15 (deficit) 5 (surplus)

denom. = denominated, repaym. = repayment, V. E. = valuation effect.

Source: Author.

11.3. The Government’s flow of funds

The flow of funds reflects the accounting identity between all the government’s
receipts generated and payments made during a specific period. The accounting
identity states that any receipt on the left-hand side of equation (7) (classified as
revenue, financing source or debt issuance) must be allocated to a certain payment
on the right-hand side (classified as expenditure, financing need or debt issuance).
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Conversely, any payment must be funded by a certain receipt.” Formally, we obtain
the following:

(7) Revenues,*+ Financing Sources,+ Debt Issuances,= Expenditures,+ Financing
Needs,+ Debt Repayments,

where all variables are measured during year t.

The government’s flow of funds is the accounting identity from which the debt
manager’s and the fiscal policymaker’s perspectives on the public debt dynamics
are derived. Consider the rearrangement of receipts and payments in equation
(8). A debt manager sees the left-hand side and notes that debt issuances and
repayments drive the annual variation in public debt. A fiscal policymaker, instead,
observes the right-hand side and concludes that budget imbalances and financing
transactions drive the evolution of public debt. The two approaches look at different
components of the government’s flow of funds, placing public debt dynamics within
the comprehensive accounting of public finances.

(8) Debt Issuances,— Debt Repayments,= (Expenditures, — Revenues, )+
(Financing Needs, — Financing Sources, )

where all variables are measured during year t.

The government’s flow of funds is not directly affected by contingent liabilities and
valuation effects. It does not relate to the assumption (recognition) of contingent
liabilities in the current year since the liabilities do not provide the government
with borrowed funds—as indicated earlier. New payment obligations in future years
associated with the contingent liabilities recognized today will be included in the
flow of funds corresponding to those years. Besides, the flow of funds is not affected
by the valuation effects on the public debt stock in the current year because it
captures the flow of debt issuances and repayment during that year, as opposed
to the stock of debt on a certain date. If a currency depreciation in the present
affects the exchange rates permanently and thus increases the local-currency value
of receipts and payments accrued in foreign currency in future years, the effect will
be reflected in the flow of funds corresponding to those years. A similar situation—
although in the opposite direction—emerges when a currency appreciation in the
present reduces the local-currency value of receipts and payments accrued in
foreign currency in future years.”

The flow of funds helps in understanding the gross borrowings (debt issuances)
and associated proceeds that the government must secure to cover the financial
gap emerging from its policies. Consider yet another rearrangement of receipts and

12 When a receipt is saved and not spent in the current year, it is allocated to the accumulation of financial assets, which
is accounted for as a financing need in the right-hand side of equation (7), so the equality holds. Similarly, when a
payment is funded with financial assets saved in the past and not with a receipt generated in the current year, the
use of those assets is accounted for as a financing source in the left-hand side of equation (7), so the equality holds.

13 Receipts accrued in foreign currency may include taxes and nontax revenues surrendered in foreign currency, returns
from investments overseas undertaken by a sovereign wealth fund, returns from the central bank’s international
reserves that are transferred to the government, profits from exporting state-owned enterprises surrendered in
foreign currency to the government, etc. Payments accrued in foreign currency may include expenditures in imported
goods and services, interests and amortizations on foreign currency-denominated debts, and subsidies given by the
government to importing state-own enterprises that are paid in foreign currency, etc.
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payments in equation (9). Gross borrowings (debt issuances on the left-hand side)
are required to raise finance to fund budget imbalances, debt repayments and other
net financing needs during a year (all of them on the right-hand side):

(9) Debt Issuances, = (Expenditures, — Revenues,) + Debt Repayments, +
(Financing Need , — Financing Sources, )

where all variables are measured during year t.

In practice, three measures are widely used in relation to gross borrowings and
associated proceeds generated from public debt: (i) “gross financing needs”
(GFN)—computed as the sum of fiscal deficit, debt redemptions and financing
needs—indicate how much finance must be raised through borrowings and other
financing sources; (ii) “gross borrowing requirements”—computed as the sum of
fiscal deficit, debt redemptions and other net financing needs—measure how much
finance must be raised exclusively through borrowing; and (iii) “net borrowing”—
calculated as the difference between debt issuances and repayments—indicates how
much finance is effectively raised through borrowing transactions after covering the
repayments of maturing liabilities. From a conceptual viewpoint, the three measures
qguantify the debt issuances necessary to balance out all receipts and payments of
the government in a year.

Example #3

Each of the two perspectives on public debt dynamics observes a certain subset
of funds and transactions reflected in the government’s flow of funds. The example
of Macroland can be used to illustrate the government’s flow of funds. Table 3
rearranges the key information presented in Table 1. Total receipts generated as
revenues, financing sources and debt issuances add up to MA$55 million in 2021.
Total payments made as expenditure, financing needs and debt repayments amount
to the same figure, as per the accounting identity. Notably, the debt manager’s
perspective focuses on the subset of receipts and payments that directly impact
the government’s financial liabilities: Debt issuances are receipts that create new
liabilities providing borrowed funds, and amortizations are payments that redeem
old liabilities maturing in the period of analysis. In contrast, the fiscal policymaker’s
perspective observes the non-borrowed receipts and non-debt-related payments
(except interests and financial charges, which are classified as expenditures), i.e., the
subset of funds and transactions that indirectly impact the government’s financial
liabilities whenever borrowed funds are required to balance them out. In the example
of Macroland, the debt manager would stress the “gross borrowings” (MA$30
million) and “net borrowings” (MA$15 million) in 2021. The fiscal policymaker
would instead focus on the “gross financing needs” (MA$35 million) and “gross
borrowing requirements” (MA$30 million) in the same year. The gap between non-
borrowed receipts (MA$25 million) and non-debt-related payments (MA$40 million)
is generated by fiscal and financing policies pursued by the fiscal authorities. Such
a gap is to be funded with the “net borrowings” (MA$15 million) secured by the
debt managers.
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The government’s flow of funds is useful for projecting the government’s gross
borrowing requirements in future years. Let us now consider the prospective gross
borrowing requirements of Macroland. What funding should be raised in 2022, given
budget imbalances, debt repayments and other net financing needs expected to
emerge from government policies? The fiscal policymakers would answer: “On the
one hand, the government is anticipated to run a fiscal surplus of MA$15 million
in 2022 and, on the other hand, it is expected to afford financing needs of MA$10
million and repay maturing debt by MA$15 million. Because no financing sources
are foreseen, borrowing and issuing debt of MA$10 million is required, which is the
projected gross borrowing requirements for 2022.”

Table 1.3. Macroland Government’s Flow of Funds and Debt Dynamics

Figures in MA$ million Codes & Calculations 2021 Chistorical) 2022 (forecast)
Total Receipts 1+5+7 55 50
Revenues 1 20 40
Financing Sources 5 5 (0]
Debt Issuances (Gross Borrowings) 7 30 10
Total Payments 2+4+8 55 50
Expenditures 2 30 25
Financing Needs 4 10 10
Debt Repayments (Amortizations) 8 15 15
MEMO

Non-Borrowed Funds 9=1-2+5-4 -15 (deficit) 5 (surplus)
Net Borrowings (Net Issuance) 7-8 15 -5
Gross Financing Needs 2-1+8+4 35 10
Gross Borrowing Requirements 2-1+8+4-5 30 10

Source: Author.

1.1.4. Government’s capacity to borrow and demand for public debt

The government can steadily raise borrowed funds through debt issuances if
and when there is demand for public debt in the first place. Our analysis has
emphasized the government’s need to borrow to support its flow of funds. The
gross borrowing requirements quantify the government’s needs for borrowed
funds and are distinct from the financiers’ incentives to lend funds. Intuitively, while
the government’s gross borrowing requirements relate to the “supply of public
debt” (or “demand for funds”), the financiers’ incentives underpin the “demand
for public debt” (or “supply of funds™). In practice, a strong investors’ appetite for
sovereign bonds and securities and a sustained flow of credit and loans provided
by domestic banks, international financial institutions and official lenders ultimately
allow the government to rely on borrowed funds to finance various payments.
Hence, the markets and institutions associated with the government’s borrowing
transactions and public debt shape the flow of funds.*

14 The demand for public debt poses important questions: Why are the financiers willing to lend funds and hold
public debt? How do market-based financiers allocate their portfolios between sovereign bonds and securities and
other investment opportunities? How do government policies—e.g., financial regulation, monetary policy—affect
the demand for public debt?
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Growing demand for public debt allows the government to raise an increasing
volume of borrowed funds and pay maturing obligations seamlessly. It thus has an
impact on the public debt dynamics. Growing demand for public debt means that
financiers are willing to expand their holdings of claims against the government,
i.e., to increase the stock of public debt held in their portfolios.”® To do so, they have
to lend the government an annual flow of funds that increases year after year and
always exceeds the amount necessary to repay maturing liabilities in any given
year. Facing an expanding demand for public debt, the government can access
borrowed funds to finance not only debt repayments but also budget imbalances
and financing transactions. Thus, the public debt stock will increase, reflecting
growing demand and increasing gross borrowing requirements.

1.1.5. Flow of funds and investment financing: some practical
considerations

Debt issuances provide the government with borrowed funds that may be earmarked
for specific expenditures or have no predefined utilization or purpose. Equation (10)
shows the possible uses (allocations) of the borrowed funds raised by issuing debt,
which are the first four terms on the right-hand side:

(10) Debt Issuances, = Current Expenditures, + Capital Expenditures, + Financing
Needs, + Debt Repayments, — (Revenues, + Financing Sources, )

where all variables are measured during year t.

Borrowed funds may or may not be earmarked for specific budget allocations. For
instance, the disbursement of loans contracted with domestic and international
financial institutions is typically earmarked to fund capital expenditures. Thus, funds
must be allocated to payments of eligible expenditures or the reimbursement of
those payments if they were already effectuated. This is the normal practice in
development financing for infrastructure projects, an arrangement generically
referred to as “investment financing.” A detailed analysis of financing arrangements
for infrastructure projects is presented in chapter 7. In contrast, sovereign bonds and
securities issuance often raises finance not directly tied to any specific utilization or
purpose. Thus, the government can freely allocate funds to any payment, e.g., current
or capital expenditures, debt repayments or financing needs, including building up
a stock of financial assets for cash management purposes. International financial
institutions provide loans to governments where development financing intends
to support and incentivize the adoption of policy reforms and initiatives. Called
a “development policy loan,” “policy-based loan” or a similar term, this financing
arrangement is typically not earmarked for any specific budget allocation and is
generically referred to as “budget support.”

15 Various factors explain why financiers may want to increase their holdings of public debt. For instance, market
investors may find it profitable to increase financial returns from (and exposure to) sovereign bonds and securities.
Domestic banks may want to expand their liquidity position, often invested in short-term bonds and bills due to
regulatory advantages. Pension funds and insurance companies may prefer to invest in long-term bonds and securities
to match their obligations with future retirees and insures, respectively. International financial institutions and official
lenders may seek to promote the economic and social development of borrowing countries.
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The government’s flow of funds helps understand the inflows and outflows involved
in an investment project loan and its repayment. When the lender disburses an
investment-financing loan, the government receives an inflow of funds (the loan
proceeds) to finance an outflow of funds (the capital expenditures). A fiscal
policymaker will then observe a larger budget deficit (or lower budget surplus)
due to the additional expenditures and a larger flow of financing provided by the
loan disbursement. When the loan matures and funds are to be restituted to the
lender, the government finances an outflow of funds (loan repayment) with either
its “own resources” (i.e., non-borrowed funds) or newly borrowed funds, as will be
explained in the next section. The fiscal policymaker will then note either an increase
in the total surplus generated from budget flows and financing transactions or an
increase in borrowings. Either way, funds must be allocated to repay the loan. The
analysis of the flow of funds stresses the double role played by an investment-
financing loan: While the loan disbursement expands the financial means available
for the government to undertake a capital project, the loan repayment absorbs
the government’s own resources or borrowed funds and thus reduces the financial
means available for other purposes.

An investment-financing loan is worth contracting as long as it is expected to
positively affect the country’s economy and the government’s public finances
in the foreseeable future. The capital project funded with the said loan should
contribute to expanding economic activity and boosting growth potential, e.g., by
building up infrastructure, improving technologies, modernizing institutions and
enhancing jobs and skills. Such a contribution depends on three crucial elements:
(i) the fiscal multipliers of government expenditures, i.e., how much the additional
investment spending contributes to additional economic output and incomes
measured by the gross domestic product (GDP); (ii) the build-up of capital stocks
(e.g., physical assets in infrastructure, machinery, buildings) depending on the
quality of public investment management, and their effects on the country’s long-
term growth potential, i.e.,, how much the additional investment spending raises
the existing capital stock and, subsequently, how much the additional capital
stock boosts the economy-wide growth potential; and (iii) the quality of public
policies to capture increased revenues resulting from the infrastructure investment.
The public policies in place—especially those related to revenues and financing
sources—should ensure that the improved performance of the country-wide
economy boosts the government’s own resources, e.g., by widening tax bases
and enhancing tax-administration efficiency. This would enable the government
to generate more own resources in the future—compared with a situation where
neither the loan nor the capital project takes place—and thus mitigate the impact
of the loan repayment on its financial means and other policy objectives reflected
in the flow of funds. In the next section, the notions of solvency, liquidity and
public debt sustainability relate to economic performance, government policies
and investment financing.
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1.2. Solvency, Liquidity and Public Debt
Sustainability

In this section, we present the notions of solvency and liquidity applied to a
government debtor, which underpin the definition of public debt sustainability. We
explore how solvency and liquidity relate to the government’s flow of funds and
debt dynamics and present another fundamental element for analyzing public debt:
the government’s intertemporal budget constraint. The contribution of investment
financing for capital projects to solvency is also discussed.

1.2.1. Flow of funds and two options for funding debt
repayments: own resources and debt rollovers

Debt repayments corresponding to maturing financial liabilities are financed with
borrowed or non-borrowed funds (own resources). Consider another rearrangement
of the government’s flow of funds in equation (11). Debt repayments (on the left-
hand side) can be funded either with borrowed funds (first term on the right-hand
side) or own resources (second term). There are then two options to fund the debt
repayments, and whichever the government chooses has implications for the public
debt dynamics.

(1) Debt Repayments,= Debt Issuances +((Revenues,— Expenditures, )+
(Financing Sources, — Financing Needs, ))

where all variables are measured during year ¢t.

Amortization (principal) payments may be financed with borrowed funds, thus
maintaining the level of public debt. When the government affords the annual debt
repayments using borrowed funds raised through debt issuances in the same year,
it effectively redeems old liabilities falling due while creating new liabilities, or a
“debt rollover.” As new debts replace old debts, there is no variation in the public
debt stock.

Alternatively, amortization (principal) payments may be financed with non-borrowed
funds, i.e., own resources, reducing the level of public debt. When the annual debt
repayments are financed with non-borrowed funds, the government is redeeming
old liabilities maturing without creating new liabilities, using own resources to repay
public debt. The public debt stock is reduced as old debts are retired without new
debts being made.®

How the government funds debt repayments is essential to the public debt dynamics
and underpins the notions of solvency and liquidity. The government effectively

16 We stress that the mere budgeting allocation of revenues and financing sources to debt repayments of specific
liabilities does not necessarily lead to reducing the total stock of public debt. For the total stock of public debt to
effectively decrease during the year, there must be a total surplus between fiscal balance and other net financing
needs. Intuitively, the revenues and financing sources not allocated to debt repayments must be sufficient to fund
expenditures and financing needs. Otherwise, issuing new liabilities may still be necessary and such debt issuances
may offset the debt-reducing impact of allocating (in a purely budgetary sense) some revenues or financing sources
to fund certain debt repayments.
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reduces the public debt stock if and when it can generate own resources and
allocate those resources to repay maturing liabilities. The government, however,
maintains the public debt stock unchanged if and when it can access borrowed
funds and roll over maturing debts. Recognizing these two sources of funding for
debt repayments is at the core of the notions of solvency and liquidity.

Example #4

The example of Macroland illustrates how debt repayments are funded. Table 1.4
rearranges the key information presented earlier in Table 1.1. Debt repayments
were MA$15 million in 2021, and the government financed them—together with the
fiscal deficit—with borrowed funds. As gross borrowings exceeded amortization
payments, a net issuance of financial liabilities amounting to MA$15 million was
added to the public debt stock. As for 2022, projected debt repayments are also
MAS$15 million, but now the government is expected to finance them by combining
own resources (MA$5 million) and borrowed funds (MA$10 million). As amortization
payments exceed gross borrowings, a net repayment of financial liabilities totaling
MAS$5 million will reduce the public debt stock.

Table 1.4. Macroland Government’s Flow of Funds and Debt Repayments

Figures in MA$ million Codes_& . 202.1 AP
Calculations Chistorical) (forecast)
Debt Repayments (Amortizations) 8 15 15
Funded with ...
Debt Issuances (Gross Borrowings) 7 30 10
Non-Borrowed Funds 9=7-2+5-4 -15 (deficit) 5 (surplus)
Fiscal & Financing Indicators
Revenues 1 20 40
Expenditures 2 30 25
Overall Fiscal Balance 3=7-2 -10 (deficit) 15 (surplus)
Financing Needs 4 10 10
Financing Sources 5 5 0
Other Net Financing Needs 6=4-5 5 10

Source: Author.

1.2.2. Solvency and liquidity

Solvency refers to a debtor’s capacity to generate “own resources” to repay
maturing debt over a medium- to long-term horizon, while liquidity refers to its
ability to access borrowed funds to roll over maturing debt in a short- to medium-
term horizon. A government debtor is solvent when the market participants—
including the government itself, its financiers, credit-rating agencies, international
organizations, the public and other parties—expect it to be able (and willing)
to generate own resources in the foreseeable future and allocate them to
debt repayments as they fall due. A government debtor is liquid when market
participants anticipate it to be able (and willing) to access borrowed funds at
reasonable costs (e.g., low interest and coupon rates, long maturities) and allocate
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them to redeem maturing liabilities through debt rollovers, as well as to meet
other gross financing needs in the foreseeable future. In summary, solvency can
be associated with the government’s “repayment capacity” in the medium- to long
term, while liquidity relates to its “borrowing capacity” in the short to medium
term. An analytical formulation for the notions of solvency and liquidity, known
as the government’s intertemporal budget constraint, is introduced later in this
section. More practical considerations for the notion of liquidity within the context
of the government’s debt management and borrowing strategies are presented
in chapter 2.

What makes a government debtor solvent and liquid—i.e., able (and willing) to repay
debt and borrow funds—are country-wide and global economic performance and
the government’s own policy framework now and in the future. The government’s
solvency and liquidity largely depend on the prospective economic outlook, the
public policies in place or those that can realistically be adopted in the foreseeable
future through new reforms and initiatives. For instance, policies to robustly
mobilize revenues, effectively manage and control expenditures and enable sound
financing transactions are essential to assess whether a government is solvent and
can generate own resources now and later. Similarly, measures to secure financial
market stability, strong investor demand (appetite) for government securities,
and sound sovereign credit ratings are key to evaluating whether a government is
liquid and can secure borrowed funds now and later. The universe of government
policies—including the institutional mechanisms to formulate, approve, implement,
review and communicate them—is often called the “policy framework” of a country.

Repayment capacity, borrowing capacity and the confidence of market participants
are intertwined. Confidence in the government’s repayment capacity ultimately
rests on the expected economic outlook and the current policy framework, which
support the ability to generate own resources. As long as such confidence holds,
there will be demand for public debt, and the government will have borrowing
capacity to access funding at reasonable costs and meet its financing needs. As a
solvent government is perceived to be able (and willing) to repay maturing debt in
the future, market participants are likely to lend to it today on mutually acceptable
contractual conditions and financing terms. If so, then the government is also able
(and willing) to access borrowed funds and be both solvent and liquid.”

Investment-financing loans contribute to the government’s solvency to the
extent that the capital projects being funded are realistically expected to boost
economic activity, expand budget revenues and strengthen repayment capacity
in the medium to long term. The loans can potentially create the resources
necessary to secure their own repayment (completely or partially) and are thus
worth contracting for the government and its financiers. The government will be
able to generate more own resources to repay the loans to the extent that: (i)
fiscal multipliers are large; (ii) high-quality, well-managed public investment builds

17 Abnormal market disruptions could still make a solvent debtor face illiquidity. For instance, global or regional systemic
liguidity crunches can reduce financiers’ own capacity (and willingness) to lend funds. Information asymmetries and
differing views among market participants regarding whether a government is solvent can also trigger a credit crunch.
For instance, self-fulling prophecies, whereby an unwarranted suspicion that the government may not service maturing
debt leads financiers to curtail further lending, can result in a credit crunch that (by itself) makes the government
unable to secure borrowed funds to honor debt repayments and validates the suspicion, even if it is baseless.
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up productive capital assets; and (iii) public policies lead to securing additional
revenues and financing sources overall. Additional resources for the government
may result from revenue-generating projects (e.g., a tolled bridge or highway) or
taxation of economic activities boosted by the capital projects themselves (e.g.,
income and consumption taxes raised on the additional economic output and
incomes measured by the GDP). If these conditions are met, and the economic
outlook is favorable, the government’s solvency will be strengthened. Financiers
will be confident that repayment of investment-financing loans in future years is
feasible with high probability.

Investment-financing loans also contribute to the government’s solvency by allowing
for countercyclical fiscal policy and macroeconomic stabilization. Loan access is
essential for economic and social development under normal circumstances. But the
loans also help cope with unexpected adverse circumstances, e.g., negative external
shocks, a pandemic, cyclical downturns, and implementing countercyclical fiscal
policies to mitigate shocks and stabilize the macroeconomy. Since such policies
often require scaling up public spending during recessions and revenue shortfalls,
access to investment-financing loans and other borrowed funds permits bridging the
emerging financial gap. Furthermore, to the extent that macroeconomic stabilization
in the short to medium term helps preserve long-term growth potential and the
government’s repayment capacity, it reinforces market participants’ confidence in
the government’s present solvency.

1.2.3. Public debt sustainability

Public debt is sustainable when the government is both solvent and liquid. Thus,
what makes public debt sustainable is the confidence (expectation) that—given a
favorable economic outlook and an adequate policy framework—the government
can safely fund debt repayments falling due in the foreseeable future because
it possesses the ability (and willingness) to generate own resources (repayment
capacity) and to access borrowed funds (borrowing capacity).® From the perspective
of the flow of funds, the public debt is sustainable when the government can balance
out all its receipts and payments in a multiyear (intertemporal) horizon—by repaying
debts over the medium to long term with own resources, while rolling them over in
the short to medium term.

Public debt sustainability is intrinsically related to government policies. Since fiscal,
financing and debt-management policies largely determine the financial obligations
of the government and its repayment and borrowing capacity, the notion of debt
sustainability is often expressed in terms of the adequacy and continuity of the
current policy framework. Thus, from a policy perspective, public debt is sustainable
when the government can (and is willing to) service financial liabilities maturing in
the foreseeable future within the current policy framework and economic outlook
without ever having to: (i) borrow systematically to fund budget imbalances, debt
repayments and other net financing needs; (ii) undertake major fiscal adjustments,
which may be socially or politically unfeasible or unduly painful; and (iii) restructure

18 An adequate policy framework includes policies currently pursued by the government and new reforms and initiatives
that may be realistically adopted.
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obligations owed to its financiers, thus unilaterally imposing a debt-service
moratorium or outright default.”®

Public debt is unsustainable when the government debtor is not solvent and/or not
liquid. Public debt is deemed unsustainable when the government cannot (and/
or is unwilling to) service the financial liabilities that are due within the current
policy framework and economic outlook, because both elements are not conducive
to generating sufficient own resources now or later for the government to honor
the obligations owed to its financiers. Since the government lacks adequate
repayment capacity going forward, the recurrent borrowing required in future years
to (hypothetically) fund persistent financial gaps would lead to risky dynamics for
the public debt. The public debt stock, for example, could rise to a level too high or
grow at a pace too fast, or the annual flow of indebtedness could be too large for the
market to absorb.?° An unsustainable public debt also results when the government
cannot (and/or is unwilling to) service financial liabilities because it cannot access
borrowed funds to roll over debts maturing soon.

Unsustainable public debt characterized by excessive borrowing and rapid
accumulation of financial obligations will likely result in a severe fiscal (budget)
adjustment or an outright default. A persistent borrowing spree may lead to a high
level of public debt in a short period. A heavy sovereign debt burden often has
adverse consequences for public finances and the country-wide economy: e.g.,
a narrower budget space because of larger interest payments, higher credit risk
and interest rates, deteriorating credit ratings on sovereign bonds and securities,
crowding out of private borrowing and spending.

In such challenging circumstances, the government may decide to undertake a
major budgetary adjustment to slow the pace of borrowing or cut it altogether. The
government may decide to declare a default and stop servicing maturing debt. In
parallel, financiers who observe the explosive debt dynamics and the deterioration
of economic and public-finance conditions may decide to act. They may require
higher interest and coupon rates to be compensated for mounting credit risk.
Alternatively, they may reduce the flow of net financing to the government to narrow
their credit risk exposure or even decrease the stock holdings of financial claims
against the government to reduce the exposure further. In this context, facing no
access to borrowed funds at reasonable costs to balance out receipts and payments,
the government would have no option but to carry out a fiscal adjustment, declare
a default or both.

19 Corrections in fiscal and financing policies may be necessary to strengthen the government’s capacity to generate
own resources or reduce expenditures and other financing needs. What matters for debt sustainability is whether
such corrections are realistic or not given political, economic and social constraints. Even a solvent government is not
expected to mechanically maintain its current policies unchanged under all circumstances. On the contrary, policy
adjustments may be adequate in response to cyclical fluctuations or adverse shocks, without undermining solvency
in the long term. Policy responses could help maintain solvency, e.g., an adverse shock could cause long-term growth
potential to deteriorate. The government could mitigate such deterioration by running a temporary, well-designed
fiscal stimulus financed with borrowed funds.

20 A scheme where a debtor systematically issues new debts to pay interests and amortizes old debts is known as a
Ponzi game and often characterizes the behavior of an insolvent debtor. New borrowings may be necessary and
convenient in the short to medium term, but they cannot be the only and recurrent source of funds to service financial
obligations.
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1.2.4. Assessing public debt sustainability: basic notions and
public debt ratios

An assessment of public debt sustainability is a forward-looking analysis and
involves expert judgment. The assessment is meant to conclude whether or not the
government is expected to be able (and willing) to service its financial liabilities in
a multiyear horizon. The assessment then evaluates whether prospective economic
conditions and the policy framework are conducive to ensuring the government’s
repayment capacity in the medium to long term (solvency) and borrowing capacity
in the short to medium term (liquidity). The assessment is a forward-looking
analysis that involves forecasts, scenarios, uncertainties and risks, as discussed in
the next section. Evaluating future, uncertain circumstances shaping the country’s
economy and the government’s public finances requires expert judgment, including
understanding policymaking and market dynamics.

In practice, assessing debt sustainability relies on analytical frameworks, subjective
opinions, interpretations of events and prevailing views among market participants.
Public debt dynamics is a widely used analytical framework for assessing debt
sustainability. The framework identifies the drivers of the government’s financial
obligations, including economic performance and public policies, which are
determinants of solvency and liquidity. It is consistent with the government’s flow
of funds—as shown in the preceding section.

Sustainability assessments often rely on public debt ratios that combine measures
of the government’s financial obligations, repayment capacity and borrowing
capacity. Public debt ratios are widely utilized to assess sustainability as they are
easily computed with (i) measures of financial obligations in the numerator and
(ii) measures of repayment or borrowing capacity in the denominator. Intuitively,
although loosely, one can see a public debt ratio as the relationship between
how much money the government owes (numerator) and how much money
the government can make (denominator) by collecting own funds or accessing
borrowed funds, which can be allocated to debt repayments.

The government’s financial obligations placed in the numerator of a public debt
ratio may refer to the total liabilities due over a projected period, e.g., the debt stock
measured at face value or the present value of all future debt-service obligations due
until maturity (discounted using a certain discount rate). Alternatively, the financial
obligations may capture only annual payments due in the short term, e.g., debt-
service payments falling due next year, measured at face value. The denominator
of a public debt ratio may refer to the government’s repayment capacity measured
directly or through proxy (correlated) variables, e.g., budget revenues, GDP, national
income or exports. The ratios may also capture measures of the government’s
borrowing capacity, e.g., GDP, national savings or the size of the financial market’s
flow of potential financing to the public sector. The public debt ratios relate to either
solvency or liquidity depending on the chosen variables.?’ An analysis of the public
debt-to-GDP ratio—arguably the most widely used debt indicator—is presented
later in this section.

21 In practice, liquidity indicators can also measure the size of a government’s gross financing needs (GFN) relative to
GDP, revenues or measures of creditors’ demand for public debt (e.g., flow of banking credit to the government).
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The dynamics of public debt ratios tracks the evolution of the government’s public
debt relative to repayment or borrowing capacity. Changes in a public debt ratio—say,
over one year or throughout a multiyear horizon—reflect the joint evolution of the
government’s public debt (placed in the numerator of the ratio) and repayment (or
borrowing) capacity (in the denominator). The public debt ratio provides a practical
way to see whether the balance between financial obligations and repayment (or
borrowing) capacity is preserved, improves or deteriorates. For instance, if the
accumulation of government’s obligations proceeds faster than the expansion of
repayment (or borrowing) capacity, then debt-sustainability conditions would
deteriorate and result in a rising public debt ratio. But if repayment (or borrowing)
capacity grows faster than the buildup of public debt, then debt-sustainability
conditions would improve and result in a decreasing public debt ratio. Hence, the
dynamics of a public debt ratio provide a practical device to assess sustainability.??

Example #5

The case of Macroland illustrates the calculation of two widely used public debt ratios:
debt-to-GDP and debt service-to-revenue. Table 1.5 contains the key information
concerning economic and policy variables required to calculate the two ratios,
referencing a two-year historical period (2020-2021) and a five-year projection
horizon (2022-2026). Macroland’s economic and policy variables presented in
Table 1.5 are used hereafter for many other examples. All the information builds up
the baseline scenario, which reflects the most likely outlook concerning economic
performance and public policies in the foreseeable future. This scenario provides
the central reference point for analyzing public debt sustainability, as discussed in
the next section.

The economic variables are the following: GDP at current prices (often called
“nominal GDP”), the growth rate of GDP at constant prices (“real GDP”) and the
inflation rate measured by the GDP deflator; the exchange rates between local and
foreign currencies (introduced in Table 1.2); and the interest rates on government
debt denominated in both currencies. The policy variables include fiscal and
financing variables (Table 1.1), with a disaggregation of government spending
between interest payments and primary expenditure (i.e., excluding interests); the
breakdown of public debt stock, issuances and repayments by the two currencies
(introduced in Table 1.2); and the recognition of contingent liabilities.

Table 1.2 shows how to calculate the end-of-year public debt stock from 2020 to
2022, using the two approaches to public debt dynamics indicated in equations
(3) and (4). Extending the same calculations to 2023-2026 is straightforward
and includes valuation effects and contingent liabilities. As shown in Table 1.5,
the government debt is expected to increase from MA$130 million at the end of
2021 to MA%$148 million by the end of 2026. Debt-service obligations, comprising
amortization and interest payments, are anticipated to rise from MA$16.1 million to
MA$16.8 million in the same period.

22 A public debt ratio may increase or decrease over time because of combinations of changes in the numerator and
denominator, upward or downward. For ease of exposition, the text focuses on cases where both components of a
ratio grow although at different speeds. Cases where both components decrease or change in opposite directions
are feasible and do not alter the main argument.
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The public debt-to-GDP and the debt service-to-revenue ratios (Figure 1.1) are
calculated using the nominal GDP and revenues forecasts—presented in Table 1.1.
Macroland’s public debt increased from 40% of GDP to 47.3% from 2020 to 2021.
It is projected to stabilize at about 37% of GDP in the medium term. The balance
between financial obligations and repayment (or borrowing) capacity will be
preserved in the next few years, with the public debt ratio staying at a level likely
to be sustainable (more will be said about sustainability in the rest of the chapter).

Table 1.5. Macroland Government’s Debt Dynamics—Baseline Scenario

2020 2021 2022 2023 2024 2025 2026

(hist.) (hist.) (for.) (for.) (for.) (for.) (for.)

GDP

GDP at Current Prices 2500 2750 3003 3248 3479 3691 3916
(MA$ million)

GDP at Current Prices 9.2 10.0 9.2 8.2 71 61 61
(% annual growth)

GDP at Constant Prices 30 0.0 4.0 4.0 4.0 30 30

(% annual growth)
GDP Deflator (% annual growth) 6.0 10.0 5.0 4.0 3.0 3.0 3.0
Exchange Rates

Exchange Rate at end-of-year (MA$

per US$) 2.0 3.0 2.5 2.5 2.7 2.8 2.9
Exchange Rate average-during-year
(MA$ per US$) 2.0 2.5 2.7 2.5 2.6 2.8 2.9
Interest Rates on Public Debt
Avge. Interest Rate on MA$-denom.
Debt (%) 4.0 4.0 4.5 4.5 4.0 4.0 4.0
Avge. Interest Rate on US$-denom.
Debt (%) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Fiscal & Financing Indicators (MA$ million, unless specified)
Revenues 25.0 20.0 40.0 40.0 42.8 455 48.2
Expenditures 28.0 30.0 25.0 39.0 41.3 43.7 46.4
Primary Expenditures 22.0 26.5 20.4 35.0 375 39.8 42.2
Interest Payments 6.0 3.6 4.6 4.0 3.8 3.9 4.2
Interest on MA$-denom. Debt 85 2.8 3.8 3.0 2.7 2.7 2.9
Interest on US$-denom. Debt 2.5 0.8 0.8 1.0 1.1 1.2 1.3
Overall Fiscal Balance -3.0 -10.0 15.0 1.0 1.6 1.8 1.8
Primary Fiscal Balance 3.0 -6.5 19.6 5.0 5.4 57 6.0
Financing Needs 10.0 10.0 10.0 10.8 1.6 12.3 13.0
Financing Sources 5.0 5.0 0.0 7.0 7.5 8.0 8.4
Other Net Financing Needs 5.0 5.0 10.0 3.8 41 4.3 4.6
Debt Issuances (Gross Borrowings) 22.0 27.5 13.5 1.8 n7 14.8 15.3
MAS$-denom. Debt Issuance
(MAS million) 12.0 15.0 0.0 4.3 3.9 3.8 3.9
US$-de_nc_)m. Debt Issuance 50 50 50 30 30 40 40
(US$ million)
Debt Repayments (Amortizations) 14.0 12.5 18.5 9.0 9.2 12.3 12.6
MA$-denom. Debt Repaym.
(MA$ million) 14.0 0.0 18.5 4.0 4.0 4.0 4.0
US$-denom. Debt Repaym. 0.0 50 0.0 20 20 30 30

(US$ million)
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2020 2021 2022 2023 2024

(hist.) (hist.) (for.) (for.) (for.)

Contingent Liabilities (MA$ million, unless specified)

Recognition of Contingent

Liabilities 0.0 0.0 0.0 0.0 0.0 6.0 6.0
MA$-denom. Contingent
Liabilities (MAS million) 0.0 0.0 0.0 0.0 0.0 6.0 6.0
US$-de_ngm. Contingent Liabilities 00 0.0 0.0 0.0 0.0 00 00
(US$ million)

Valuation Effects (MA$ million)

Valuation Effects 15.0 -8.5 0.0 4.3 2.2 2.4
V. E. on Initial US$-denom.
Debt Stock 15.0 -7.5 0.0 4.2 2.2 2.3
V- E-on Net [ssuance of 0.0 1.0 0.0 01 0.0 01

US$-denom. Debt Flow
Public Debt Indicators (MA$ million, unless specified)
Public Debt Stock at end-of-year

100.0 130.0 116.5 119.3 126.1 136.9 148.0

(MA$ million)
MAS$-denom. Debt Stock 70.0 85.0 66.5 66.8 66.7 72.5 78.4
(MAS$ million)
S EmE, [DEsl Sitee s 15.0 150 200 210 220 230 240
(US$ million)
Annual Variation in Debt Stock
(MAS$ million) 30.0 -13.5 2.8 6.8 10.8 i
Debt Manager’s Approach )
(MA$ million) 30.0 13.5 2.8 6.8 10.8 mna
Fiscal Policy Maker’s Approach )
(MAS$ million) 30.0 13.5 2.8 6.8 10.8 mna
Public Debt Stock (% of GDP) 40.0 47.3 38.8 36.7 36.2 37.1 37.8
Debt Service (% of Revenue) 80.0 80.3 57.8 325 30.3 35.5 34.8

avge. = average, denom. = denominated, for. = forecast, hist. = historical, GDP = gross domestic product,
repaym. = repayment, V. E. = valuation effect.
Source: Author.

Figure 1.1. Macroland Government’s Debt Indicators—Baseline Scenario

90.0
80.0
70.0
60.0
50.0
40.0

20.0

10.0
0.0
2020 2021 2022 2023 2024 2025 2026
— Public Debt Stock (% of GDP) — Debt Service (% of Revenue)

GDP = gross domestic product.
Source: Author.
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1.2.5. Government’s intertemporal budget constraint:
analytical considerations on solvency and liquidity

Public debt dynamics offers insights into the notions of solvency and liquidity. We
noted that debt repayments in a single year can be funded with borrowed funds
or own resources. Equation (11) illustrates the two policy options in the context of
the government’s flow of funds. We indicated that solvency and liquidity refer to
repayment and borrowing capacity over a multiyear horizon in the medium to long
term for solvency and in the short to medium term for liquidity. We now explore
how public debt dynamics can help understand the two notions and introduce
an important concept for analyzing public debt: the government’s intertemporal
budget constraint.

Looking backward, public debt dynamics tracks how and why the government’s
financial liabilities originated. The public debt stock outstanding in the present year
is primarily determined by the cumulative result of budget deficits and other net
financing needs incurred in previous years.?* As these financial gaps were financed
with borrowed funds obtained through debt issuances, the accumulation of financial
liabilities eventually built up the public debt stock outstanding in the current year.
Formally expressing how the public debt stock in the current year relates to financial
gaps in past years is straightforward. Consider equation (2) introduced in the
analysis of public debt dynamics for years ¢, t-7, etc., back until year T:

For year t

Debt, = Debt,  + Overall Fiscal Deficit,+ Other Net Financing Needs,

(t-1)

For year t-1

Debt, = Debt, .+ Overall Fiscal Deficit, , + Other Net Financing Needs

N (-1

And so on, while for year 1

Debt,= Debt,+ Overall Fiscal Deficit,+ Other Net Financing Needs,

By applying a recursive substitution going backward to all the equations above, we
obtain equation (12), which indicates how the public debt stock in the current year
(left-hand side) relates to the cumulative financial gaps in past years (right-hand
side):

(12) Debt, = Debt, + 3 (Overall Fiscal Deficit, + Other Net Financing Needs )

where public debt stocks are measured at the end of year t, t-7, etc., while overall
fiscal deficit and other net financing needs are measured during year ¢, t-1, etc.

23 The analysis presented here excludes contingent liabilities and valuation effects for ease of exposition. Their inclusion
does not change the thrust of the argument but complicates the algebraic manipulations involved. The analysis
references budget deficits and other net financing needs—as opposed to budget surpluses and surpluses of financing
sources over needs—because such circumstances are intuitively easier to relate to borrowings and debt accumulation.
Allowing for the opposite circumstances (i.e., surpluses) does not change the thrust of the argument either.
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Looking forward, the public debt dynamics tracks how financial liabilities can be
repaid in future years, as formally expressed by the government’s intertemporal
budget constraint. The public debt stock outstanding in the present year can be
repaid either with (i) budget surpluses and other net financing sources that could
be generated in the distant future or (ii) borrowed funds (i.e., debt rollovers) that
could be accessed in the immediate future. The government’s intertemporal budget
constraint stresses how the public debt stock in the current year relates to financial
surpluses in future years. To derive it, a few formal steps are necessary. Let us start
by considering a rearrangement of the fiscal policymaker’s perspective on the public
debt dynamics presented in equation (2):

Debt, = Debt, ,— Overall Fiscal Surplus,— Other Net Financing Sources,

Consider the equation above for years t+], t+2, etc., ahead until future year T:
For year t+1

Debt = Debt,, + Overall Fiscal Surplus,,, + Other Net Financing Sources,,,

For year t+2

Debt,, = Debt,,, + Overall Fiscal Surplus,,, + Other Net Financing Sources,,,
And so on, while for year T

Debt = Debt + Overall Fiscal Surplus + Other Net Financing Sources,

By applying a recursive substitution to all the equations above, we obtain the
following:

(13 Debt, = Debt, + 5], (Overall Fiscal Surplus; + Other Net Financing Sources)
where public debt stocks are measured at the end of years t and 7, while overall
fiscal surplus and other net financing sources are measured during years t+1, t+2,
etc., until 7.

Assuming the government manages to generate own resources over several years
to fully repay the public debt outstanding in the current year (Debt) and all the
flows of new financial liabilities created in years t+1, t+2, etc., until year T (whenever
borrowed funds are used to roll over maturing obligations or cover fiscal deficits),
then the public debt outstanding in year T (Debt,) will be zero. Intuitively, the
government will have no “residual” Debt, if all obligations are eventually paid back
to the financiers. Assuming the multiyear horizon is extended to infinity, then year
T represents the distant future. We eventually obtain equation (14), known as the
government’s intertemporal budget constraint:

(14) Debt, = 377 (Overall Fiscal Sur,o/us/. + Other Net Financing Sources)

j=t+1

53



54

Chapter 1 - Debt Dynamics and Sustainability

where public debt stock is measured at the end of year t, while overall fiscal surplus
and other net financing sources are measured during years t+], t+2, etc., until T.

The government’s intertemporal budget constraint in equation (14) indicates how
the public debt stock in the current year (left-hand side) relates to the (expected)
cumulative financial surpluses in future years (right-hand side). This constraint
formally expresses the notions of solvency and liquidity by showing how the public
debt stock in the current year is to be repaid with own resources expected in the
future, which is the repayment capacity associated with solvency. The analytical
derivation of the intertemporal budget constraint expects borrowed funds to
be available (if required) in the future to ensure a balance between receipts and
payments, which is the borrowing capacity associated with liquidity.

The intertemporal budget constraint reflects the balance between all the expected
future receipts and payments of a solvent and liquid government during a multiyear
horizon. This constraint is expected to be fulfilled by a solvent and liquid government,
as opposed to the flow of funds, which is an accounting identity that must be
fulfilled by any government, even if insolvent or illiquid. When implementing the
intertemporal budget constraint in practice, the budget and financing variables
corresponding to future years are forecasts (projections) made by an analyst. These
forecasts may materialize (or not) depending on the prospective economic outlook
and policy framework, as discussed in the next section.

1.2.6. Further analytical considerations on the government’s
intertemporal budget constraint

The government’s intertemporal budget constraint is often expressed in terms of the
present value of all future primary fiscal surpluses and other net financing sources
(discounted using the average interest rate on all financial liabilities). A few formal
steps are necessary to derive this formulation.

The overall fiscal surplus is broken down into the primary fiscal surplus (which
excludes the interest payments from total expenditures) and the interest payments
(footnote 3):

(15) Debt,— Debt, , = Interest Paymemts,- (Primary Fiscal Surplus,+ Other Net
Financing Sources, )

where public debt stock is measured at the end of year t, while interest payments,
primary fiscal surplus and other net financing sources are measured during year t.

Interest payments are broken down into the inherited stock of public debt and the
average interest rate on all financial liabilities:

(16) Debt,— Debt, , =i, * Debt, ) - (Primary Fiscal Surplus,+ Other Net Financing
Sources, )

where public debt stock is measured at the end of year ¢, /, is the average interest rate
and primary fiscal surplus and other net financing sources are measured during year t.
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Rearranging terms, we obtain the following:

(17) Debt =(1+i, )* Debt, , — (Primary Fiscal Surplus,+ Other Net Financing
Sources, )

where public debt stock is measured at the end of year ¢, /, is the average interest
rate and primary fiscal surplus and other net financing sources are measured during
year t.

Consider equation (17) for years t+], t+2, etc., ahead until future year T:

For year t+1

(1+i.,,)* Debt,= Debt,, + Primary Fiscal Surplus,, + Other Net Financing Sources,,,

t+1

For year t+2

(1+i,,,)* Debt
Sources,,,

..)= Debt,, , + Primary Fiscal Surplus,,,+ Other Net Financing

And so on, while for year T

(1+i.)* Debt. = Debt + Primary Fiscal Surplus + Other Net Financing Sources

By applying a recursive substitution going forward to all the equations above, we
obtain the following:

(18) Deb t,= Debt, +ZT (Primary Fiscal Surplus, + Other Net Financing Sources))
M Qi JEEH Moy Q0D

Where public debt stocks are measured at the end of year t and T; primary fiscal
surplus and other net financing sources are measured during year t+], t+2, etc.,
until 7; and /,_is the average interest rate for year t+], t+2, etc., until 7.

Assuming that the government manages to generate own resources over several
years to fully repay the public debt outstanding in the current year (Debt,) and
all the flows of new financial liabilities created in years t+], t+2, etc., until year T,
then the public debt outstanding in year T (Debt,) will be zero. We consider an
infinite horizon. Thus, we obtain equation (19), which is an alternative formulation
for the government’s intertemporal budget constraint, showing how the public
debt stock in the current year (left-hand side) relates to the present value of all
(expected) primary fiscal surpluses and other net financial sources in future years
(right-hand side):

(19) Debt = yT-= (Primary Fiscal Sur,o/us/ + Other Net Financing Sources)
t i=t+1 ; .
m e %10
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where public debt stock is measured at the end of year ¢t; primary fiscal surplus and
other net financing sources are measured during year t+], t+2, etc.,, until 7; and J, is
the average interest rate for year t+], t+2, etc., until 7.2

1.2.7. Public debt-to-GDP datio: analytical formulation and
drivers

The ratio between the public debt stock and GDP is the most popular of the public
debt ratios. For simplicity, we refer to it as the public debt ratio or the “debt burden.”
The numerator is the government’s total financial liabilities outstanding at the end
of the year, while the denominator is the economy-wide GDP that year. GDP is an
indicator of economic output and income, often correlated with the government’s
domestic revenues and financing sources. GDP is measured at current prices, i.e.,
“nominal GDP,” as distinct from “real GDP,” which is measured at constant prices
of a base year.

A moderate and nonexplosive path for the public debt-to-GDP ratio typically
signals sustainable debt. For a government to be considered solvent and liquid,
the evolution of its financial obligations, repayment and borrowing capacity should
broadly be in line. Nonexplosive dynamics of the public debt-to-GDP ratio reflect
such a harmonious evolution and are associated with a creditworthy government.

The dynamics of the public debt-to-GDP ratio track the evolution of the government’s
public debt relative to GDP growth. Changes in the public debt ratio result from
variations in the government’s public debt and the economy-wide GDP. Equation
(20) computes the annual variation in the public debt ratio (left-hand side) as the
difference between (i) the annual variation in the public debt stock (expressed as
a share of GDP on the right-hand side’s first term) and (ii) the annual variation in
nominal GDP (embedded in the growth rates found in the right-hand side’s second
term):
(20) Debt, _ Debt,, - ( Debt, - Deth) _ ( GRGDP, % Debt,,

GDP, = GDP GDP,, 1+GRGDP, GDP,,

t t-1

where the public debt ratios (denoted Debt/GDP) are measured for years t and
t-1, and the growth rate of nominal GDP (denoted GRGDP,) refers to year t.

The dynamics of the public debt-to-GDP ratio in equation (20) is a simple extension
of the public debt dynamics presented in the previous section. The first driver of
the evolution of the public debt ratio is the annual variation of the public debt
stock (Debt, - Debt, ) found in the right-hand side’s first term, computed with
equations (3) and (4). This annual variation is now expressed as a share of GDP,
as distinct from monetary terms. The second driver of the dynamics of the public

24 When using present values with an infinite time horizon, it is not necessary to assume that the public debt outstanding
in a distant year T (Debt,) be zero. It is sufficient, instead, that the cumulative annual growth rate of the public debt
stock (computed over an infinite horizon) be smaller than the cumulative annual average interest rate (computed
over the same infinite horizon). This is known as the transversality condition, formally as follows:

. Debt
lim !
7o N7, (+i)

1+GRDebt,

— O or equivalently, IT\'m Debt *M7_, ( e
o ¢ +,

k=t+]

)—0

where GRDebt, is the annual growth rate of public debt stock and ik is the average interest rate for year t+1, t+2, etc.
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debt ratio is the growth of nominal GDP found in the right-hand side’s second
term, which results from economic growth and inflation.?>2¢

Economic performance and public policies drive the dynamics of the public debt
ratio. From the fiscal policymaker’s perspective, the public debt ratio brings together
two elements: (i) the government’s budget imbalances and financing transactions
underpinning the accumulation of public debt and (ii) the repayment (or borrowing)
capacity of the government. Both elements are driven by economic performance
and public policies, as equation (21) formally expresses:

@n Debt, _ Debt,, Overall Fiscal Deficit, + Other Net Financing Needss,

GDP, GDP,, — GDP, GDP, +
Recong.of Cont.Liab, + Val.Effects, )_( GRGDP, , Debt,
GDP GDP, 1+GRGDP, GDP,,

t

where the public debt ratios (denoted Debt/GDP) are measured for years t and t-7;
the growth rate of nominal GDP (denoted GRGDP,) refers to year t; and overall fiscal
deficit, other net financing needs, the recognition of contingent liabilities and the
valuation effects are measured as a share of GDP during year ¢t.

Equation (21) explicitly relates the annual variation in the public debt ratio to: (i)
the government’s policies reflected in the fiscal balance, financing transactions,
contingent liabilities, currency of denomination of public debt and valuation effects;
and (ii) the country’s economic performance in terms of growth, inflation, exchange
rates, interest rates, etc. This formal expression quantifies the contributions of these
factors to the dynamics of the public debt ratio, an analysis dubbed the public debt
dynamics decomposition.

Example #6

The example of Macroland can be used to analyze the dynamics of the public
debt-to-GDP ratio presented in equation (20) and the public debt dynamics
decomposition formulated in equation (21). Table 1.6 contains key information
concerning economic and policy variables already presented in Table 1.5, although
many are measured as a share of GDP, a common practice in the analysis of public
debt sustainability.

Table 1.2 shows how to calculate the public debt stock using equations (3) and (4).
Table 1.5 indicates how to compute the public debt ratio by mechanically combining
the public debt stock in the numerator and nominal GDP in the denominator.

Table 1.6 utilizes equation (20) to project the public debt ratio directly and to
quantify the contributions from annual changes in the public debt stock and nominal
GDP. For instance, from 2021 to 2022, the public debt ratio is expected to decline

25 The growth rate of nominal GDP (GRGDP) can be broken down into the growth rate of real GDP (GRgdp, which
measures economic growth) and the growth rate of the GDP deflator (GRdefl, which measures overall price inflation,
and is computed as the ratio between nominal GDP and real GDP): (1+GRGDP, )=(1+GRgdp ) *(1+GRdefl, )

26 Intuitively, what is the first term about? It is the change in the numerator of the public debt ratio. The first term
measures how an increase in the public debt stock pushes the public debt ratio up or, instead, how a reduction in
the public debt stock pushes the public debt ratio down. The first term is simply the change in the public debt stock
expressed as a share of GDP. What is the second term about? It is the change in the denominator of the public debt
ratio. The second term has a negative sign and thus quantifies how an increase in nominal GDP pushes the public
debt ratio down or, instead, how a reduction in nominal GDP pushes the public debt ratio up.
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from 43.7% of GDP to 38.8%, i.e., an annual variation of -8.5 percentage points (p.p.),
as shown in the section Public Debt Ratio—Annual Variation and Contributions
(). The projected reduction in the public debt ratio is explained by lower debt
and higher nominal GDP, which contribute with -4.5 p.p. and -4 p.p., respectively,
according to the public debt dynamic decomposition. A similar analysis can be
undertaken yearly in the projection horizon (2022-2026).

Table 1.6 also considers equation (21) to measure contributions from economic
and policy variables and thus improves the analysis of public debt dynamics (see
section Public Debt Ratio—Annual Variation & Contributions (Il). For instance, the
projected annual variation of -8.5 p.p. in the public debt ratio from 2021 to 2022 can
be broken down into contributions of the fiscal surplus (-5 p.p.), other net financing
needs (3.3 p.p.), valuation effects (-2.8 p.p.) and nominal GDP growth (-4 p.p.). Only
funding other net financing needs pushes the public debt ratio upward. In contrast,
the ratio is driven downward by the budget surplus, the appreciation of the local
currency and a higher nominal GDP. The analysis can be carried forward from 2022
to 2026 as well.

A widely used visualization of public debt dynamic decomposition is in Figure
1.2. White squares represent the annual variation in the public debt ratio and the
contributions from economic and policy factors are displayed in the colored bars.

Table 1.6. Macroland Government’s Debt Dynamics Decomposition—Baseline Scenario

2020 2021 2022 2023 2024 2025 2026

(hist.) (hist.) (for.) (for.) (for.) (for.) (for.)

Public Debt Ratio: Level

Public Debt Ratio
(Debt Stock as % of GDP)

Public Debt Ratio: Annual Variation & Contributions (l)

40.0 47.3 38.8 36.7 36.2 371 37.8

Annual Variation in Public Debt Ratio (p.p.)

of which: 7.3 -8.5 =21 -0.5 0.8 0.7

Annual Variation in Debt Stock
(% of GDP)

Contribution of Nominal GDP Growth (p.p.) -3.6 -4.0 -2.9 -2.4 -2.1 =21
Public Debt Ratio: Annual Variation & Contributions (ll)

10.9 -4.5 0.9 2.0 2.9 2.8

Annual Variation in Public Debt Ratio (p.p.)

of which: 7.3 -8.5 =21 -0.5 0.8 0.7
Overall Fiscal Deficit (% of GDP) 3.6 -5.0 -0.3 -0.5 -0.5 -0.5
Other Net Financing Needs (% of GDP) 1.8 3.3 1.2 1.2 1.2 1.2
Recognition of Contingent Liabilities
(% of GDP) 0.0 0.0 0.0 0.0 1.6 1.5
Valuation Effect (% of GDP) 55 -2.8 0.0 1.2 0.6 0.6
Contr!but|on of Nominal GDP Growth (p.p.) 26 40 29 24 21 21
of which:

Contrib. of Real GDP Growth (p.p.) 0.0 -1.7 -1.4 -1.4 -1.0 -1.0
Contrib. of GDP Deflator Inflation (p.p.) -3.6 -2.3 -1.5 -11 -11 -11

Public Debt Stock: Level
Public Debt Stock at end-of-year (MA$ million) 100.0 130.0 16.5 19.3 126.1 136.9 148.0
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2020 2021 2022 2025 2026

(hist.) (hist.) (for.) (for.) (for.)

MAS$-denom. Debt Stock
(MA$ million)

US$-denom. Debt Stock
(US$ million)

Public Debt Stock: Annual Variation & Contributions

70.0 85.0 66.5 66.8 66.7 72.5 78.4

15.0 15.0 20.0 21.0 22.0 23.0 24.0

Annual Variation in Debt Stock

(MA$ million) of which: 30.0 -13.5 2.8 6.8 10.8 1.1
Overall Fiscal Deficit (MA$ million) 10.0 -15.0 -1.0 -1.6 -1.8 -1.8
Other Net Financing Needs

(MAS$ million) 5.0 10.0 3.8 4] 4.3 4.6
Re_c_ogmtlon of Contingent Liabilities (MA$ 0.0 0.0 0.0 00 6.0 6.0
million)

Valuation Effect (MA$ million) 15.0 -8.5 0.0 4.3 2.2 2.4
GDP

GDP at Current Prices (MA$ million) 250.0 275.0 300.3 3248 3479 3691 3916
GDP at Current Prices

(% annual growth) 9.2 10.0 9.2 8.2 71 6.1 6.1
GDP at Constant Prices 3.0 0.0 40 40 4.0 30 30

(% annual growth)
GDP Deflator (% annual growth) 6.0 10.0 5.0 4.0 3.0 3.0 3.0
Exchange Rates

Exchange Rate at end-of-year

(MA$ per US$) 2.0 3.0 2.5 2.5 2.7 2.8 2.9
(EGCAhssang 52;3 average-during-year 20 25 27 25 26 28 29
Interest Rates on Public Debt
é‘é%f'('(;);ere“ Rate on MA$-denom. 4.0 4.0 45 45 40 40 40
é\;ﬁi.(ggerest Rate on US$-denom. 20 20 20 50 20 50 50
Fiscal & Financing Indicators (% of GDP)
Revenues 10.0 7.3 13.3 12.3 12.3 12.3 12.3
Expenditures 1.2 10.9 8.3 12.0 1.9 1.8 1.9
Primary Expenditures 8.8 9.6 6.8 10.8 10.8 10.8 10.8
Interest Payments 2.4 1.3 1.5 1.2 11 11 1.1
Interest on MA$-denom. Debt 1.4 1.0 1.3 0.9 0.8 0.7 0.7
Interest on US$-denom. Debt 1.0 0.3 0.3 0.3 0.3 0.3 0.3
Overall Fiscal Balance -1.2 -3.6 5.0 0.3 0.5 0.5 0.5
Primary Fiscal Balance 1.2 -2.3 6.5 1.5 1.5 1.5 1.5
Financing Needs 4.0 3.6 3.3 3.3 3.3 3.3 3.3
Financing Sources 2.0 1.8 0.0 2.2 2.2 2.2 2.2
Other Net Financing Needs 2.0 1.8 3.3 1.2 1.2 1.2 1.2
Debt Issuances (Gross Borrowings) 8.8 10.0 4.5 3.6 3.4 4.0 3.9
MA$-denom. Debt Issuance 4.8 5.5 0.0 1.3 11 1.0 1.0
US$-denom. Debt Issuance 4.0 4.5 4.5 2.3 2.2 3.0 2.9
Debt Repayments (Amortizations) 5.6 4.5 6.2 2.8 2.6 3.3 3.2
MA$-denom. Debt Repaym. 5.6 0.0 6.2 1.2 1.1 1.1 1.0
US$-denom. Debt Repaym. 0.0 4.5 0.0 1.5 1.5 2.2 2.2

Contingent Liabilities (% of GDP)
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2020 2021 2022 2023 2024 2025 2026

(hist.) (hist.) (for.) (for.) (for.) (for.) (for.)

Recognition of Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 1.6 1.5
MA$-denom. Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 1.6 1.5
US$-denom. Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Valuation Effects (% of GDP)

Valuation Effects 55 -2.8 0.0 1.2 0.6 0.6
V. E. on Initial US$-denom.

Debt Stock 5.5 -2.5 0.0 1.2 0.6 0.6
\F/.lfv.von Net Issuance of US$-denom. Debt 0.0 03 0.0 00 0.0 00

avge. = average, contrib. = contribution, denom. = denominated, for. = forecast, GDP = gross domestic
product, hist. = historical, p.p. = percentage point, V.E. = valuation effect.
Source: Author.

Figure 1.2. Macroland Government’s Debt Dynamics Decomposition—Baseline Scenario

15.0
10.0 Overall Fiscal Deficit (% of GDP)
5.0 Recognition of Cont. Liab. (% of GDP)

- W Contrib. of Nominal GDP Growth (p.p.)
> m ~

m Other Net Financing Needs (% of GDP)
W Valuation Effect (% of GDP)
-5.0 OAnnual Variation in Debt Ratio (p.p.)
-10.0
-15.0

L
L

2021 2022 2023 2024 2025 2026

cont. = contingent, liab. = liability, contrib. = contribution, GDP = gross domestic product, p.p. = percentage point.
Source: Author.

1.2.8. Public debt-to-GDP ratio and interest-growth differential

The dynamics of the public debt ratio can also be expressed in terms of the so-called
interest-growth differential and the policy variables discussed above. A few formal
steps are required to reformulate equation (21): (i) We break down the overall fiscal
deficit into primary fiscal deficit and interest payments, all expressed as a share of
GDP; (ii) We break down the interest payments into the past public debt-to-GDP
ratio and the average interest rate on all financial liabilities; and (iii) We group all
terms that include the past public debt-to-GDP ratio. We obtain equation (22),

which is an alternative expression for the evolution of the public debt ratio:
Debt, Debt,, _  i,- GRGDP, Debt, Prim.Fisc.Deficit, — Other Net Fin.Needs, Recong.of Cont.Liab, Val Effects,
(22 GDP, ~ GDP,, G GRGDP()* GDP,, ( GDP, + GDP, + GDP, + GDP, )

t

where the public debt ratios (Debt/GDP) are measured for years t and t-7; the
average interest rate (/) and the growth rate of nominal GDP (GRGDP,) refer to year
t; primary fiscal deficit, other net financing needs, the recognition of contingent
liabilities and the valuation effects are measured as a share of GDP during year t.
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The difference between the average interest rate (/) and the growth rate of nominal
GDP (GRGDP)) in the right-hand side’s first term is the interest-growth differential. It
is an important notion in analyzing public debt sustainability because it determines
the inertial movement in the public debt ratio if we abstract from the various policies
represented by all variables in the right-hand side’s second term. Suppose the
average interest rate on public debt exceeds the growth rate of nominal GDP. In that
case, the public debt ratio has an inertial tendency to rise, i.e., the interest-growth
differential is a positive value. On the contrary, the public debt ratio has an inertial
tendency to decrease whenever the nominal GDP growth rate exceeds the average
interest rate, i.e., the interest-growth differential is a negative value. Fiscal, financing
and debt-management policies—driving the dynamics of the public debt ratio—can
either reinforce or offset the direction of such inertial public debt dynamics.?”

Equation (22) is similar to equation (21) as both relate the dynamics of the public
debt ratio to government policies and the country’s economic performance.
Equation (22) offers an alternative formulation to identify the contributions of these
factors to the annual variation in the public debt ratio and thus analyze the public
debt dynamics decomposition.

Example #7

The example of Macroland is useful at this stage. Table 1.7 utilizes equation (22) to
project the public debt ratio directly and quantify the contributions from economic
and policy variables to the public debt dynamics—see section Public Debt Ratio—
Annual Variation & Contributions (llI).

The public debt ratio is expected to decline from 43.7% of GDP in 2021 to 38.8%
in 2022, i.e., an annual variation of -8.5 p.p. The projected change in the debt ratio
is broken down into contributions of the primary fiscal surplus (-6.5 p.p.), other
net financing needs (3.3 p.p.), valuation effects (-2.8 p.p.) and the interest-growth
differential (-2.4 p.p.). Table 1.7 and Figure 1.3 report the yearly public debt dynamic
decomposition in the projection horizon (2022-2026).

The contribution from the Interest-growth differential reported in Table 1.7 and Figure
1.3 is given by equation (22) in the right-hand side’s first term. The average interest
rate on all financial liabilities (/) and the growth rate of nominal GDP (GRGDP,) are
reported in Memo in Table 1.7. The average interest rate (/) is calculated as the ratio
between the interest payments made by the government in year t and the stock
of public debt outstanding at the end of year t-7. This calculation is equivalent to a
weighted average of the interest rates on government debt denominated in both
currencies—introduced earlier in Table 1.5.

Often, the interest-growth differential is expressed with reference to the average real
interest rate and real GDP growth rate. The average real interest rate is the average
interest rate (/) minus the inflation rate measured by the annual change in the GDP

27 In practice, a negative value for the interest-growth differential may be observed in countries experiencing high
economic growth (e.g., during their initial stages of development, or because of booming capital flows or following
trade integration to important economic blocs) and low interest rates (e.g., due to high domestic savings rates, or
strong investors’ preferences to hold government debt or policies aimed at domestic financial repression). In more
regular conditions, the interest-growth differential is a positive value.
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deflator. It measures the inflation-adjusted cost of borrowing for the government.
As the inflation rate is directly subtracted from the average interest rate, the real
GDP growth rate replaces the nominal GDP growth rate.

For Macroland, the interest-growth differential is a negative value throughout the
projection horizon. The reason is that the growth rate of nominal GDP (GRGDPt)
exceeds the average interest rate on all financial liabilities (it) or, in alternative terms,
because the real GDP growth rate exceeds the average real interest rate. As the
projected economic growth outpaces the inflation-adjusted borrowing costs, there
is an inertial tendency for the public debt ratio to decrease over time, reinforced
by the anticipated primary surpluses. However, the other net financing needs, the
recognition of contingent liabilities and the depreciation of the local currency jointly
push the public debt ratio upward and eventually offset the impact of interest-
growth differential and primary surpluses.

Table 1.7. Macroland Government’s Debt Dynamics Decomposition—Revisited

2020 2021 2022 2023 2024 2025 2026

Chist.) (hist.) (for.) (for.) (for.) (for.) (for.)

Public Debt Ratio: Level

Public Debt Ratio
(Debt Stock as % of GDP)

Public Debt Ratio: Annual Variation & Contributions (lil)
Annual Variation in Public Debt Ratio (p.p.)

40.0 47.3 38.8 36.7 36.2 37.1 37.8

of which: 7.3 -8.5 =21 -0.5 0.8 0.7
Primary Fiscal Deficit (% of GDP) 2.3 -6.5 -1.5 -1.5 -1.5 -1.5
Other Net Financing Needs
(% of GDP) 1.8 3.3 1.2 1.2 1.2 1.2
Recognition of Contingent Liabilities
(% of GDP) 0.0 0.0 0.0 0.0 1.6 1.5
Valuation Effect (% of GDP) 5.5 -2.8 0.0 1.2 0.6 0.6
Contr!but|on of Interest-Growth Diff. (p.p.) 23 24 17 14 10 1
of which:

Contrib. of Real Interest Rate (p.p.) -2.3 -0.7 -0.3 0.0 0.0 0.0
Contrib. of Real GDP Growth (p.p.) 0.0 -1.7 -1.4 -1.4 -1.0 -1.0

MEMO

Interest-Growth Differential (%) -6.5 -5.6 -4.7 -4.0 -3.0 -3.0

GDP at Current Prices 9.2 100 92 8.2 71 6.1 6.1

(% annual growth)

GDP at Constant Prices 20 0.0 40 40 40 20 20

(% annual growth)

GDP Deflator (% annual growth) 6.0 10.0 5.0 4.0 3.0 3.0 3.0

Average Interest Rate (%) 3.6 3.6 3.4 3.2 3.1 3.1

Average Real Interest Rate (%) -5.9 -1.4 -0.6 0.2 0.1 0.1

Interest Payments (MA$ million) 6.0 3.6 4.6 4.0 3.8 3.9 4.2

Public Debt Stock at end-of-year 1000 1300 1165 193 1261 1369 1480

(MAS$ million)

Avge. Interest Rate on MA$-denom. Debt (%) 4.0 4.0 4.5 4.5 4.0 4.0 4.0

Avge. Interest Rate on US$-denom. Debt (%) 2.0 2.0 2.0 2.0 2.0 2.0 2.0

avge. = average, contrib. = contribution, denom. = denominated, diff. = differential, for. = forecast, GDP =
gross domestic product, hist. = historical, p.p. = percentage points.
Source: Author.
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Figure 1.3. Macroland Government’s Debt Dynamics Decomposition—Revisited

15.0
10.0
5.0 _ _
00 m B B =
-5.0
-10.0

-15.0
2021 2022 2023 2024 2025 2026

® Primary Fiscal Deficit (% of GDP) m Other Net Financing Needs (% of GDP)
Recognition of Cont. Liab. (% of GDP) mValuation Effect (% of GDP)
Contrib. of Interest-Growth Diff. (p.p.) < Annual Variation in Debt Ratio (p.p.)

cont. = contingent, diff. = differential, liab. = liabilities, contrib. = contribution, GDP = gross domestic
product, p.p. = percentage points.
Source: Author.

1.2.9. Public debt-to-GDP ratio and government’s intertemporal
budget constraint

The government’s intertemporal budget constraint can also be expressed using
present value and ratios to GDP.?2¢ Equation (23) is analogous to equation (18) but
with variables measured as a share of GDP:

Debt Prim.Fisc.Deficit Other Net Fin.Needs,
T ( t t )
(23) Debt, _ GDP, + 5T GDP, GDP,
GDP, — T+ z':t+‘] 14
t I—I T ( K ) J rl T ( k )
k=t+] N1+ GRGDP, k=t+] N1+ GRGDP,

where the public debt-to-GDP ratios are measured at the end of year t and T;
primary fiscal surplus and other net financing sources are measured as a share
of GDP during year t+], t+2, etc. until T7; and the average interest rate (/) and the
growth rate of nominal GDP (GRGDP,) refer to year t+], t+2, etc. until T.

Assume that the government manages to generate own resources over several years
to fully repay existing and future financial liabilities—so the public debt outstanding in
year T (Debt ) is zero—and the time is infinite. We then obtain equation (24), which is
the government’s intertemporal budget constraint expressed in terms of ratios to GDP:

Prim.Fisc.Deficit, + Other Net Fin.Needs,

@4 pebt, _ 7. GDP, GDP, )
GDP, B J=t+] T+,

n;:m (% GRGDPk)

28 For ease of exposition, the analysis here excludes contingent liabilities and valuation effects.
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where the public debt-to-GDP ratio is measured at the end of year t; primary fiscal
surplus and other net financing sources are measured as a share of GDP during year
t+1, t+2, etc. until T; the average interest rate (/,) and the growth rate of nominal
GDP (GRGDP)) refer to year t+], t+2, etc. until 7.2°

1.2.10. Using public debt ratios in practice

Public debt ratios are comparable across countries. Table 1.8 shows the levels and
ratios of general government debt for Bhutan, China and the US in 2020. The size
of general government debt in nominal terms (i.e., debt level) is very different in
the three countries and cannot be meaningfully compared. Instead, the size of the
general government debt relative to GDP (i.e., the public debt ratio) is adequate
for an international comparison. Bhutan’s debt-to-GDP ratio (121%) is similar to the
US’s (127%), and both are nearly twice China’s (67%). The public debt ratios are
more informative and provide a better picture of the balance between financial
obligations and repayment (or borrowing) capacity in different countries.

Table 1.8. Public Debt Levels and Ratios

Country “Public Debt I_.e_vel in 2020 “Public Debt Ratio in 2020
(USS$ trillion)” (% of GDP)”

Bhutan 0,003 121

China 10 67

United States 27 127

GDP = gross domestic product.
Source: International Monetary Fund and author.

Public debt ratios are comparable across years, too. Figure 1.4 shows the general
government debt ratio for three aggregates of countries for which internationally
comparable debt statistics are compiled: the world, advanced economies and
emerging economies. The ratios are calculated for various years, from 2005 to 2020.
The analysis stresses the significant increase in general government debt (relative
to GDP) because of the coronavirus disease (COVID-19) pandemic in 2020. For
instance, while the world’s public debt was 83% of global GDP before the pandemic
in 2019, it rose to 98% during the pandemic in 2020. Such a large jump in the public
debt ratio was mainly driven by significant borrowings to fund budget imbalances
observed in most countries and acute recessions in some countries whose nominal
GDP contracted following lockdowns, travel and mobility bans and other health-
emergency measures.

29 Itis unnecessary to assume that the public debt outstanding in a distant year T (DebtT) be zero. It is sufficient, instead,
that the cumulative annual growth rate of the public debt ratio, computed over an infinite horizon, be smaller than
the cumulative difference between annual average interest rate and growth rate of nominal GDP, computed over the
same infinite horizon. This is another transversality condition:

Debt

GDP, Debt,

. . t,
— O or equivalently, |T|m eor, N ., (

1+GRDebtRatio,

lim -0
T—o0 |-|T L

1+
k=t+1 G~ GRGDP,

(= GPGDP”)

where GRDebtRatio, is the annual growth rate of public debt-to-GDP ratio for year t+7, t+2, etc.
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Figure 1.4. Public Debt Ratios
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1.3. Methodologies for Public Debt
Sustainability Analysis

In the previous section, we introduced the fundamental question addressed by an
assessment of public debt sustainability: Is the government expected (or not) to be
able (and willing) to service its financial liabilities in a multiyear horizon, given the
prospective economic conditions and policy framework that shape its repayment
capacity in the medium to long term and borrowing capacity in the short to medium
term? In other words, is the government solvent and liquid?

In this section, we present applied methodologies for assessing public debt
sustainability that rely on accounting identities, analytical conditions and empirical
thresholds, to which we refer as “accounting,” “analytical” and “empirical” approaches.
Each provides various concepts and procedures to operationalize the analysis of
sustainability. The accounting approach elaborates the accounting definitions and
identities used for projecting debt indicators, e.g., formulas describing the evolution
of public debt stock and public debt-to-GDP ratio (sections 1 and 2). The analytical
approach builds mathematical conditions of sustainability that may (or may not) be
satisfied by the debt indicators, e.g., the government’s intertemporal budget constraint
introduced in section 2 or the debt targets presented in this section. The approach
quantifies the fiscal policy adjustment required for the indicators to meet the formal
definitions of sustainability. Finally, the empirical approach produces debt thresholds
that characterize prudent or excessive public debt levels based on factual evidence
and statistical estimations, distinct from accounting conventions or mathematical
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conditions. Thresholds distinguish between safe and unsafe debt levels concerning
their (likely) impact on economic outcomes and are compared with the projected
debt indicators to assess sustainability.

Concepts and procedures elaborated by the three approaches constitute the
building blocks of widely used frameworks for analyzing debt sustainability
developed by international organizations such as the International Monetary Fund
(IMF) and the World Bank. Three frameworks are discussed in this section: the
IMF’s Debt Dynamic Tool (DDT); the IMF’s Sovereign Risk and Debt Sustainability
Framework (SRDSF), which is the recent successor to the IMF’s Market-Access
Country Debt Sustainability Analysis (MAC DSA); and the Low-Income Country
Debt Sustainability Framework (LIC DSF) jointly developed by the IMF and the
World Bank.

1.3.1. Accounting approach and debt projections

The accounting approach elaborates on the accounting definitions and identities
utilized to make forward-looking projections (forecasts) of debt indicators.
Several formulas for public debt dynamics already introduced are derived from
accounting conventions: e.g., equations (3) and (4) to project the public debt
stock or equations (20), (21) and (22) to forecast the public debt-to-GDP ratio.
The formulas permit projecting debt indicators based on assumed (exogenous)
forecasts for the key economic and policy variables driving public debt dynamics.
For instance, the public debt-to-GDP ratio is often projected with equations (21)
or (22), given the forecasts for economic growth, inflation, exchange rates, interest
rates, primary fiscal balance, other net financing needs, contingent liabilities, etc.3°

The debt indicators projected using the accounting approach are the basic
elements necessary to assess sustainability. The future evolution of debt ratios,
which are important examples of debt indicators, permits an appreciation of the
accumulation of financial obligations relative to the growth of repayment (or
borrowing) capacity. For instance, moderate and nonexplosive dynamics for the
public debt-to-GDP ratio often signal a sustainable debt. The other two approaches
offer stricter benchmarks, either mathematical conditions or empirical thresholds,
against which the debt-indicator projections can be compared, bringing much
more rigor to sustainability analysis.

Scenario Analysis, Realism and Uncertainty

A set of assumed (exogenous) forecasts for the key economic and policy variables
driving the public debt dynamics is often called a “scenario.” The forecasts must
be consistent with the specificities of the country’s economy and the government’s
public finances. They should reflect the correlations (co-movements) and feedback
between the key variables expected in future years. For instance, primary fiscal
deficits caused by the execution of large public investment projects may boost
economic growth and government revenues. Or the accumulation of public debt

30 Definitions and identities are conventions used for government accounting (e.g., the preparation of financial
statements) or statistical reporting (e.g., the publication of fiscal and debt data), often in the context of well-defined
national or international standards.
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caused by the primary fiscal deficits may increase interest rates and crowd out
private investment, undermining economic growth.

A scenario is just one possible configuration of future circumstances shaping the
country’s economy and the government’s public finances—represented by the
forecast of those key variables—that can impact the government’s repayment and
borrowing capacity. Future circumstances are inherently unknown and uncertain;
no analyst possesses perfect foresight about them. For this reason, in practice,
the debt indicators are typically projected for various scenarios, considering
different assumptions about economic and policy factors that may materialize.
This procedure is called “scenario analysis.”

A sustainability assessment is anchored in a “baseline scenario” that reflects the
analyst’s views about the most likely outlook concerning economic performance
and public policies in the foreseeable future. The scenario can be supported by an
explicit forecasting exercise for key variables or by the analyst’s expert judgment
and expectations or by a combination of both. The scenario provides the central
reference point for analyzing debt indicators, including analytical and empirical
approaches.

Two issues are often raised when the baseline scenario is built up: (i) whether
it is realistic or not and (ii) whether unexpected events associated with risks
(shocks) may occur and cause material discrepancies (deviations) between ex
ante projections and ex post realizations of key variables and debt indicators.

The issue of realism arises because an analyst may be biased in her own forecasts
and expert judgment. For instance, economic-planning authorities tend to be
cheerful when forecasting GDP growth associated with public investment projects
and policies; being responsible for delivering economic development, they have
incentives to envisage strong growth performance in the future. Similarly, fiscal
authorities may be cheerful when evaluating revenue gains expected from new
taxes or expenditure savings resulting from budget reforms; with a mandate to
deliver sound public finances, they have incentives to anticipate strong fiscal
performance in the future. However, fiscal authorities may be conservative when
forecasting revenues during the annual budget preparation. They may prefer to
be cautious about revenue growth and thus resist pressures from government
agencies that request large resource allocations to fund their expenditure
programs.

In practice, the past performance of key economic and policy variables provides a
reference to assess the realism of assumed forecasts in the baseline scenario. This
is so because past values are actual realizations representing historical events,
exempted from any optimism or pessimism that may affect the analyst’s views
about future circumstances.

History-driven scenarios are then formulated using earlier figures or historical
averages of key variables; intuitively, they assume that observed trends will
continue unabated. For example, the “historical scenario” typically uses average
figures computed over past years to project all the key variables driving public
debt dynamics. The “constant primary balance scenario” instead projects primary
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balance assuming it remains at the same level observed last year—or in the current
annual budget—while all other key factors are identical to the baseline case.

Debt indicators are calculated for history-driven scenarios and compared against
those projected in the baseline case. Whenever large discrepancies arise between all
debt-indicator forecasts, the realism of the analyst’s views may be questioned: Why
is the prospective performance of key economic and policy variables—embedded
into the baseline scenario—so different from past outcomes, which are extrapolated
into the future by history-driven ones? To make the case for realism, the analyst
should explicitly explain any change in economic conditions or policy reform
foreseen in the baseline case and elaborate on their feasibility.® This methodological
procedure checks against the analyst’s overly optimistic or pessimistic biases.

The issue of unanticipated events following the materialization of possible risks
(shocks) is inherent to any forward-looking assessment because no analyst
knows the future, no matter how sophisticated her own forecasts and expert
judgment. Uncertainty is an ever-present concern for authorities responsible for
economic planning and budgeting: Unforeseen adverse shocks—such as a global
pandemic or a sharp variation in commodity prices—can cause actual growth and
fiscal performance to deteriorate relative to expectations embedded in baseline
projections, even for realistic, unbiased expectations.

In practice, the past performance of key variables provides a reference to assess
possible shocks that may hit the assumed forecasts in the baseline scenario. Actual
volatility observed back in time indicates whether a key factor could fluctuate widely
(or just narrowly) because of large (or small) shocks. Actual volatility indicates
whether future realizations may differ significantly (or just slightly) from baseline
projections.*?

Shock scenarios—known as stress tests—are then built up with alternative forecasts
for the key economic and policy variables that deviate from the baseline ones. The
size and timing of the deviations capture the impact of shocks and are typically
calibrated using measures of volatility, e.g., the standard deviation of the historical
values of a given variable. For example, a “low-growth scenario” considers a negative
shock to GDP growth, leading to weaker economic performance than expected in
the baseline scenario. The deviation between GDP growth projections in both cases
is calibrated using measures of historical volatility. Similarly, a “fiscal-shock scenario”
considers a negative shock to the primary balance that causes fiscal performance
to deteriorate relative to the baseline scenario. The deviation between the primary-
balance projections is attuned to historical volatility.

31 History-driven scenarios can represent circumstances where the analyst’s anticipated economic and policy changes
fail to materialize: E.g., public investment projects and policies fail to increase growth over and above the historical
average, or new taxes and budget reforms are unsuccessful in improving fiscal balances.

32 Intuitively, if a variable has been volatile in past years, the analyst will see it as “challenging to predict for the years
ahead” and deem it more exposed to /large shocks, which may create material deviations relative to the baseline
case. On the contrary, if a variable has been stable, it will be “easy to predict” and perceived to be more exposed to
small shocks, which cause mild deviations instead.
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Debt indicators are calculated for shock scenarios and compared against baseline
projections. Discrepancies between them quantify to what extent unforeseen
adverse events materializing may impact debt indicators and divert them from
their expected paths. By identifying exposure to risks and quantifying the impact of
shocks on debt indictors, this methodological procedure deals with the uncertainty
surrounding the baseline scenario.®*

Example #8

The example of Macroland illustrates the use of scenario analysis. Projections for
key economic, policy and debt variables corresponding to the baseline scenario are
in Tables 1.5-1.7 and Figures 1.1-1.3.

We consider four alternative scenarios: historical, constant primary balance, low
growth and fiscal shock. For ease of exposition, the assumptions concerning
historical averages and shocks are simple and presented in the Annex (Tables A1-A4).
As the key economic and policy drivers of public debt dynamics are recalculated in
the history-driven and shock scenarios, the prospective paths for the public debt
ratio differ from the baseline outlook. Figure 1.5 displays these paths for all the
scenarios under analysis.

For Macroland, the baseline scenario envisages a remarkable structural break between
the past and the future in relation to economic growth, currency depreciation and
fiscal policy. A comparison of Table 1.5 (baseline scenario) with Tables Al and A2
(history-driven scenarios) shows that the baseline outlook envisages: (i) much faster
expansion of real GDP while past economic growth was weak; (ii) mild currency
depreciation as opposed to past large depreciation rates; and (iii) much sounder fiscal
policy delivering a broadly balanced budget while earlier years saw fiscal deficits.
Thus, the projected public debt-to-GDP ratio in the baseline scenario is systematically
lower than in the historical and constant primary-balance scenarios (Figure 1.5). To
make the case for realism, the analyst should explicitly explain why and how economic
growth will accelerate, currency stability will be achieved and fiscal imbalances will
be resolved in the next few years.

Uncertainties about future economic growth and fiscal policy matter for Macroland. A
comparison of Table 1.5 (baseline scenario) with Tables A3 and A4 (shock scenarios)
shows the sensitivity of the projected public debt ratio to a low-growth environment
or weak fiscal performance. Sizable, persistent deterioration of the government’s
public finances that reduces revenues and increases primary expenditures can lead
to a much higher public debt-to-GDP ratio in the fiscal-shock scenario than in the
baseline outlook. Macroland’s public debt is, therefore, exposed mainly to fiscal
risks in the medium term.

33 There are various options to formulate shocks and produce alternative projections that deviate from the baseline ones.
For example: (i) choosing deterministic shocks whose size and timing are calibrated using the historical volatilities
observed in key economic and policy variables; or (ii) generating stochastic shocks that capture empirical correlations
and feedback between those key variables—possibly estimated from statistical or econometric models—and using
them in stochastic simulations whose results are visualized in a fan chart.
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Figure 1.5. Macroland Government’s Debt-to-GDP Ratio—Baseline and Alternative
Scenarios
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1.3.2. Analytical approach and formal definitions of
sustainability

The analytical approach elaborates on several mathematical conditions that
operationalize solvency and liquidity. These formal definitions largely complement
the accounting approach. They allow more rigorous evaluation to determine whether
debt-indicator projections—and assumed (exogenous) forecasts for key economic
and policy variables—are consistent with sustainable public debt. If the projections
meet the mathematical conditions, the debt is deemed sustainable; otherwise, it
is unsustainable. Compliance (or lack thereof) with formal definitions is a stricter
benchmark for assessing debt indicators and their drivers, i.e., expected economic
performance and government policies.

The approach develops procedures for quantifying the fiscal-policy adjustment
the government should undertake so that the public debt meets a formal
definition of sustainability. The approach then tackles the question of what
future fiscal policy—represented by the primary balances in the coming years—is
required for the government debt to be deemed sustainable. The required fiscal
policy may differ from the expected policy envisaged in the baseline scenario
(which may fail to meet a mathematical condition). The required fiscal-policy
adjustment is the difference between (i) the required path of primary fiscal
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balances consistent with debt sustainability and (ii) the baseline projection for
the same variable.?*

A prominent example of a formal definition of solvency is the government’s
intertemporal budget constraint presented in equations (19) and (24). The definition
is an equality that may be met (or not) by the initial public debt (on the left-hand
side) and the analyst’s baseline forecasts for future primary fiscal surpluses, other
net financial sources, interest rates, nominal GDP growth rates, etc. (on the right-
hand side), where variables are measured in nominal terms or as a share of GDP.
The equality is met only when the government’s projected future resources are
sufficient to repay the current stock of financial liabilities and all borrowings that
may be required in the coming years. If the equality holds, the public debt is deemed
sustainable. The assessment imposes an acid test on projections calculated by the
accounting approach using a benchmark built up by the analytical approach.

The intertemporal budget constraint is a rigorous definition of sustainability but
has drawbacks for practical uses in applied methodologies. Two of them are worth
mentioning here. First, the constraint involves an infinite horizon while, in practice,
an analyst projects debt indicators and key economic and policy variables for
just a few upcoming years—or perhaps for a few decades—but never for a never-
ending horizon. Second, an infinite number of fiscal-policy paths comply with the
intertemporal budget constraint, e.g., some paths may have persistent fiscal deficits
for many years, followed by large surpluses in the distant future; other paths may
have small fiscal surpluses for most of the foreseeable future. No reference exists to
compute the required fiscal-policy adjustment whenever the baseline projections for
future primary balances—even if they could extend over an infinite horizon—fail to
meet the equality in equations (19) or (24). Therefore, despite its valuable theoretical
insights, the intertemporal budget constraint is a mild mathematical condition for
practical purposes.

Another important example of the analytical approach is the debt target—discussed
later in this section—which offers more practical concepts and procedures, and
guidance for assessing sustainability.

Example #9

Assessing whether or not a projected path for the public debt-to-GDP ratio satisfies
the government’s intertemporal budget constraint requires calculating the present
value of future primary balances and financing needs shown in equation (24). These
are tedious calculations, but good intuition of which paths satisfy such a constraint
can be developed simply by looking at some stylized examples, which we construct
using the case of Macroland.

34 Conceptually, computing the required path for economic growth—or for any other important economic or policy
condition—that ensures sustainable public debt is feasible (and pertinent). The analysis, however, focuses on fiscal
policy. To calculate the required path of primary fiscal balances, all other key variables are set at their baseline
projections. The government’s budget policies concerning revenues and expenditures underpin the primary fiscal
balance, which is thus important in any sustainability assessment (sections 1 and 2). On its own, the primary fiscal
balance is a major driver of public debt dynamics, as stated in equations (17) and (22). A primary surplus tends to
reduce the public debt because it provides the government with own resources to finance debt-service obligations
(i.e., amortization and interest payments) or other transactions, while a primary deficit tends to increase the public
debt because it may be funded with borrowed funds.
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Figure 1.6 displays long-term paths for the public debt ratio throughout a 250-
year horizon, from 2022 to 2271. These paths are computed using equation (22),
and Annex Table A5 presents the assumed values for key economic and policy
variables in the medium and long term. From 2022 to 2026, all the paths assume
the values introduced in Table 1.5. From 2027 to 2271, the paths consider different
values for the key variables driving debt dynamics presented in Annex Table A5).
For ease of exposition and simplicity, the long-term values are constant. All five
paths assume the exchange rate to stabilize at 2.9 MA$ per USD from 2027 to
2271. As for the real GDP growth rate, three paths assume it to be 3% throughout
the extended horizon, while two paths envisage zero growth.

Calculating the long-term paths for the public debt ratio using equation (22) is
straightforward since our assumptions imply zero value for other net financing
needs, contingent liabilities and valuation effects from 2027 to 2271. Thus, the
dynamics of the public debt ratio in the long term depend exclusively on two
factors: (i) the primary fiscal balance, expressed as a share of GDP and (ii) the
interest-growth differential compared with constant values of average interest
rate (/) and nominal GDP growth rate (GRGDP).

The public debt ratio in the baseline path (Figure 1.6) is permanently stabilized
at 37.8% of GDP and meets the government’s intertemporal budget constraint.
The path assumes the interest-growth differential to be -1% in the long term and
the fiscal primary deficit a tiny 0.4% of GDP.

Two other paths also assume an interest-growth differential of -1% in the long
term. One path considers a higher fiscal primary deficit (1.4% of GDP) that causes
a rising trend for the public debt ratio. However, the path is not explosive, and
the government’s intertemporal budget constraint is satisfied. The other case
envisages a fiscal primary surplus (0.6% of GDP) that leads to a decreasing trend
for the public debt ratio, also meeting the constraint.

A fourth path assumes an interest-growth differential of 2% in the long term
and a fiscal primary deficit of a tiny 0.4% of GDP. As the projected public debt
ratio rises explosively, it does not satisfy the government’s intertemporal budget
constraint. The fifth path assumes the same interest-growth differential but with
a primary fiscal surplus of 0.6% of GDP. The projected public debt ratio grows
over time but not explosively, meeting the constraint.
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Figure 1.6. Macroland Government’s Debt-to-GDP Ratio and Intertemporal Budget
Constraint
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— Higher |-G Diff.: In LT, PB is -0.4% of GDP and |-G Diff. is 2%
Higher PB and |-G Diff.: In LT, PBis 0.6% of GDP and I-G Diff. is 2%

I-G Diff. = interest-growth differential, GDP = gross domestic product, LT = long term, PB = primary
balance.
Source: Author.

Debt Targets

In practice, a government carrying a high level of public debt—i.e., a heavy debt
burden—may formulate its fiscal (budget) policies with an explicit objective to
reduce it gradually toward a target value deemed prudent and safe. Similarly, a
government that carries a low or moderate debt burden—already perceived as
prudent and safe—may set its fiscal (budget) policies explicitly to stabilize the
public debt around the current level, which then becomes a target value in itself.

Policy objectives for debt reduction or debt stabilization boil down to an anchor on
fiscal policymaking by restricting the admissible net borrowing flow in the future.
Given the current level of public debt and the target level to be achieved over a
certain time frame, the government can borrow only limited amounts every year to
hit the debt target. By setting the admissible net borrowing flow consistent with
the policy objective—either debt reduction or debt stabilization—the government
imposes discipline on future budget imbalances and financing transactions.*®

A government may choose a debt target based on analytical considerations or
empirical thresholds. Alternatively, a government often contemplates political and
institutional reasons—e.g., setting a 60% target for the public debt-to-GDP ratio to
be aligned with the indicative figure envisaged by the European Union’s Maastricht
Treaty—or setting a debt target as part of a government’s economic and financial

35 A government may also set its fiscal policy to explicitly maintain the overall fiscal balance below a certain deficit
threshold, thus limiting the net borrowing required to fund it, e.g., setting a 3% target for the fiscal deficit-to-GDP
ratio to be aligned with the indicative figure envisaged by the European Union’s Maastricht Treaty. By keeping the
overall fiscal deficit below the threshold, the fiscal policy may be expected to bring public debt down gradually or
stabilize it.
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program agreed with the IMF. Concerning policy transparency and accountability, a
debt target could be enshrined in a formal law, bylaw or regulation integrated into
the government’s policy framework or be part of informal guidance for formulating
budget and financing policies.

Technically, a government setting a debt target should decide on three elements.
First, the target value for the public debt ratio, e.g., 60% of GDP, which is lower
than the initial ratio when a debt-reduction objective is pursued or identical for
debt stabilization. Second, the time frame (timing)—e.g., five or 10 years—deemed
admissible for the fiscal policy in the coming years to reduce the public debt ratio
toward the target level or to stabilize it. Third, the smoothness of the fiscal-policy
path that would deliver on the debt target, i.e., whether the government prefers an
aggressive budget adjustment that front-loads measures for revenue mobilization
and/or spending control and thus may achieve quick debt reduction; or, instead,
whether the government prefers gradual fiscal consolidation that introduces
measures slowly to avoid contractive effects on the economy and reduce debt
gradually, as well.®®

A formal definition of sustainability can be formulated using the expected
achievement of a debt target (or lack thereof) as a benchmark. The analytical
approach turns equation (23) into a mathematical condition by replacing the public
debt-to-GDP ratio in year T with the target value to be achieved. This equality
may be met (or not) by the initial public debt ratio (on the left-hand side) and the
analyst’s baseline forecasts for future primary fiscal surpluses, other net financial
sources, interest rates, nominal GDP growth rates, etc. (on the right-hand side).
Key variables are measured as a share of GDP and correspond to years t+7to 7, the
time frame within which the target should be hit. The equality is met only when the
government’s projected future resources are sufficient to reduce the public debt
ratio from its current level to the target value. If the equality holds, the public debt is
deemed sustainable. Similar to the intertemporal budget constraint, the assessment
imposes an acid test on projections calculated by the accounting approach using
a benchmark elaborated by the analytical approach.

The debt target offers a strict definition of sustainability whose drawbacks for
practical uses in applied methodologies are less acute. As it involves a finite horizon
given by the timeframe, assessing the analyst’s projections of debt indicators and
key economic and policy variables is more suitable. It is still valid, however, that an
infinite number of fiscal-policy paths may deliver on the debt target: E.g., some
paths may have persistent fiscal deficits in the immediate future, followed by large
surpluses closer to the end of the time frame allowed, while other paths may have
small fiscal surpluses for most of the time frame. However, the analyst’s expert
judgment may distinguish which required fiscal-policy paths are feasible in a finite
time frame, considering the smoothness of the paths. The feasible required paths
can be used as a reference to compute the required adjustment whenever the

36 Various options concern the smoothness of fiscal adjustment. Often discussed are the following: (i) smooth out the
annual variation of the public debt ratio by pursuing an annual reduction of the public debt ratio that is constant
over the time frame—the smooth debt-reduction path; (ii) smooth out the annual primary balance-to-GDP ratio by
running the same level of primary balance relative to GDP throughout the time frame—the smooth primary-balance
path; and (iii) smooth out the annual variation of the primary balance-to-GDP ratio by pursuing an annual increase
in the primary balance ratio that is constant over the time frame—the smooth primary-balance adjustment path.
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baseline projections fail to meet the equality in equation (23).3” Therefore, although
a simple formulation, the debt target is valuable for practical purposes.

A well-known application of the analytical approach is the indicator called debt-
stabilizing primary balance. The primary balance-to-GDP ratio delivers a stable
public debt-to-GDP ratio for two consecutive years, i.e., it makes the public debt
ratio in the current year identical to the level observed in the previous year, thus
stabilizing debt in the immediate future.*® To calculate it, the analytical approach
turns equation (22) into a mathematical condition by setting a zero variation in the
public debt ratio (on the left-hand side) and solving for the primary balance-to-GDP
ratio that meets the resulting equality:

(22) Prim.Fisc.Balance, _ ( i- GRGDPt) % Debt,, + Other Net Fin.Needs,
GDP, - 1+GRGDP, GDP, GDP,

where the average interest rate (/,) and the growth rate of nominal GDP (GRGDP,)
refer to year t, and primary fiscal balance and other net financing needs are
measured as a share of GDP in year t.

Example #10

Assessing whether a projected path for the public debt-to-GDP ratio in the baseline
scenario satisfies (or not) a debt target is straightforward: Compare the projected
and target values in the year when the target is to be achieved. More demanding
calculations of present value of future primary balances and financing needs in
equation (24) are necessary to quantify the feasible required fiscal-policy paths
whenever the baseline projection fails to meet the debt target. A good intuition of
which fiscal-adjustment paths can deliver on a debt target can be built by looking
at some stylized examples, which we present using the case of Macroland.

Suppose the Macroland government wants to achieve a debt target of 30% of GDP
by 2026. As noted in the baseline scenario (Table 1.5 and Figure 1.1), the public debt
ratio is expected to stabilize at about 37% of GDP in the medium term. The projected
value for 2026 is 37.8%. Given the path of primary fiscal balances underpinning the
baseline outlook, i.e., a surplus of 6.5% of GDP in 2022 and recurrent surpluses of
1.5% of GDP from 2023 to 2026, the debt target will not be met.

Given the expected failure to achieve the debt target, we ask what fiscal-policy
adjustment would be required to bring the public debt ratio down further to reach
30% of GDP by 2026. Figure 1.7 displays medium-term paths for the public debt ratio
and the primary balance (expressed as a share of GDP). The baseline scenario is the
reference for the analysis and the only path that does not achieve the debt target.

The other three paths do meet the debt target. They are calculated with equation
(24), assuming the government commences fiscal adjustment in 2023. Each

37 The required primary balance path is often compared with other primary-balance projections—e.g., those in the
baseline, historical and constant primary-balance scenarios—while the key economic and policy variables driving
public debt dynamics are set at their baseline projections. The gap (discrepancy) between the required primary
balance path and the other primary-balance projection measures the fiscal adjustment required to achieve the debt
target under the preferred time frame and smoothness of conditions.

38 A debt target where the target value is last years’ debt ratio and the time frame is just one year is a special case. For
ease of exposition, the analysis excludes contingent liabilities and valuation effects.
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scenario exemplifies the smoothness of budget consolidation. First, the aggressive
adjustment implies running fiscal primary surpluses of 3.5% of GDP from 2023 to
2026, compared with surpluses of 1.5% of GDP in the baseline case, i.e., a quick
adjustment of 2 p.p. of GDP permanently. Second, the gradual adjustment requires
running fiscal primary surpluses of 2% of GDP in 2023, 3% in 2024, 4% in 2025 and
5% in 2026, i.e., a smooth cumulative adjustment of 1 p.p. of GDP every year until
2026. Third, the two-phase adjustment combines a gradual approach in 2023 and
an aggressive approach in 2024-2026. In all three scenarios, the government debt
reaches the target of 30% of GDP by 2026.

Figure 1.7. Macroland Government’s Debt Targets and Required Fiscal Adjustment
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1.3.3. Empirical approach and threshold for debt
sustainability

The empirical approach estimates various debt thresholds to assess solvency and
liquidity. They characterize prudent (safe) or excessive (unsafe) levels of public debt
based on factual evidence and statistical methods. Historical data and information
describing countries’ experiences in public debt accumulation and management,
economic performance and government policies are utilized to estimate thresholds,
which then relate public debt to economic and policy outcomes observed in the real
world. The utilization of empirical evidence distinguishes this approach from the
other two, which resort to accounting conventions and mathematical conditions.
Examples of debt thresholds will be introduced in this section when presenting the
applied methodologies developed by international organizations.

To assess sustainability, threshold values are compared against the debt indicators
projected in the baseline and other scenarios.®® This procedure complements
the accounting approach by allowing for rigorous evaluation of whether debt-
indicator projections are consistent with sustainable public debt. If the projections
do not breach the thresholds, the debt is deemed sustainable; otherwise, it is not.
Compliance (or lack thereof) with empirical thresholds is a stricter benchmark for
assessing debt indicators and their drivers.

The empirical approach can easily measure the gap (discrepancy) between a
projected debt indicator and its threshold. The analytical approach can be used to
qguantify the fiscal-policy adjustment the government should undertake to close the
gap. This is akin to our earlier discussion on debt targets since a target value can
be established using a threshold value.*©

Estimation of Debt Thresholds

How are empirical thresholds estimated? The literature is vast, with numerous studies
on the subject. Studies collect data and information on countries’ debt indicators
and a wide array of specific events or enduring processes that are related to public
debt accumulation and management, e.g., debt and fiscal distress, a slowdown
in potential growth, crowding out private investment, reduced budget space and
flexibility, and financial-market and exchange-rate instability. With the help of
statistical methods, quantitative comparisons are made between (i) the values of
debt indicators observed when those adverse circumstances happened and may
have been caused by public debt and (ii) the values observed in normal conditions
when no harmful outcomes may be attributed to public debt. Finally, whenever the
comparisons suggest that debt indicators significantly differ between adverse and
normal circumstances, a debt threshold is estimated to quantify a limit value akin
to a tipping point.

The studies aim to Identify country-specific levels of public debt that are more (or
less) likely to trigger adverse economic and policy outcomes. Estimated thresholds

39 This is analogous to speed limits that differentiate between safe and unsafe driving speeds concerning car accident
probabilities. The limits are compared against the actual speed of a car to evaluate (likely) driving outcomes.

40 Computing the required path for economic growth—or any other important economic or policy condition—that
ensures sustainable public debt, i.e., breaching the gap between a debt projection and a threshold, is conceptually
feasible (and pertinent).

77



78

Chapter 1 - Debt Dynamics and Sustainability

are country-specific as they recognize that the peculiarities of the local economy
and the government’s public finance are of utmost importance when assessing
debt sustainability. For example, a 60% public debt-to-GDP ratio may be riskier for
a country with dim growth prospects and a weak policy framework than another
country with a strong growth outlook and policy framework.

Estimated thresholds offer a probabilistic assessment since empirical research
shows, unsurprisingly, that not all causal factors can be identified for all countries
at all times. For example, in the historical data, two countries could have carried a
similar debt burden—e.g., a 60% public debt ratio—and were similar in many other
respects, but one had debt distress and the other did not. Even after controlling
for other influences, there is a probability of experiencing debt distress for a 60%
public debt ratio, as distinct from a destiny to do so. Statistical estimation, by nature,
handles uncertainties and probabilities, not determinist causation.

Given a country’s specificity and probabilistic nature, how should empirical
thresholds be used? Debt thresholds distinguish between two sets of values for a
given debt indicator of a country: (i) prudent values that tend to be seen in normal
conditions in said country or a comparable peer and (ii) excessive values that tend
to be observed during adverse circumstances. A country faces a higher probability
of experiencing an adverse outcome when the projected debt indicator breaches
the respective threshold, and a lower probability when no breach occurs. Safety
and unsafety are then understood in terms of a country’s likelihood of undergoing
harmful economic and policy circumstances because of public debt accumulation
and management after controlling for other possible causes.

While the procedure outlined above gives a broad idea of how thresholds are
estimated and utilized, it is worth stressing that the studies are heterogenous in
events and conditions identified, samples of countries and historical periods observed
and statistical methods used to compare factual evidence rigorously. Studies differ in
control variables introduced in threshold estimation to recognize other influences—
unrelated to public debt—that may cause the adverse circumstances observed in a
country. Because the elements are varied, a large set of debt thresholds for several
indicators are available in the literature. The analyst’s expert judgment is necessary—
yet again—to choose from among them. The debt thresholds used by the IMF and
World Bank are presented below.

1.3.4. Frameworks for debt sustainability analysis developed
by international organizations

Concepts and procedures introduced in the preceding subsections are integrated
into the frameworks for debt sustainability analysis developed by international
organizations. Figure 1.8 gives a snapshot of the purpose and coverage of the three
frameworks discussed next.
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Figure 1.8. Frameworks for Debt Sustainability Analysis
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1.3.5. International Monetary Fund’s Debt Dynamic Tool (DDT) “

The DDT is a simple framework for assessing sustainability developed in 2020 by
the IMF (Ormaechea and Martinez, 2021; IMF, 2021b). It operationalizes concepts and
procedures from the accounting and analytical approaches, focusing on solvency-
related indicators. Its main strengths are (i) the small set of historical data and
(exogenous) forecasts required to project public debt-to-GDP ratios in various
scenarios; (ii) the flexibility to customize scenarios, including calibration of shocks
in terms of size timing, and correlations; (iii) the systematic analysis of debt targets,
fiscal-policy adjustment paths and a few indicators inspired by the intertemporal
budget constraint; (iv) the simplicity of stochastic simulations and fan charts; and
(iv) the ease of using the DDT template, which relies on spreadsheets for calculations
and visualizations. A drawback is that the DDT does not deal with liquidity-related
indicators or refer to debt thresholds to compare against projections.

The DDT adopts the fiscal a policymaker’s perspective to project the public debt
ratio, emphasizing net borrowings required to fund budget imbalances and financing
transactions. As inputs, the analyst needs annual historical data and 12-year forecasts
for economic growth, inflation, exchange rates, interest rates, primary fiscal balance,
other net financing needs and contingent liabilities (e.g., guarantees). Local-currency
and foreign-currency debts are tracked separately, and valuation effects are

41 https://www.imf.org/en/Publications/TNM/Issues/2021/05/28/A-Guide-and-Tool-for-Projecting-Public-Debt-and-
Fiscal-Adjustment-Paths-with-Local-and-460153
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/OL/2021/DDTXO0OL21-21


https://www.imf.org/en/Publications/TNM/Issues/2021/05/28/A-Guide-and-Tool-for-Projecting-Public-Debt-and-Fiscal-Adjustment-Paths-with-Local-and-460153
https://www.imf.org/en/Publications/TNM/Issues/2021/05/28/A-Guide-and-Tool-for-Projecting-Public-Debt-and-Fiscal-Adjustment-Paths-with-Local-and-460153
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/OL/2021/DDTXOL21-21
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considered.*? The public debt-to-GDP ratio is calculated for various scenarios, e.g.,
baseline, historical, constant primary balance, stress tests and stochastic simulations
and fan charts. The DDT offers several fiscal-adjustment scenarios consistent with
user-defined debt targets, something absent from the other two frameworks.

1.3.6. International Monetary Fund’s Sovereign Risk and Debt
Sustainability Framework (SRDSF)#3

The SRDSF is a sophisticated framework to assess debt sustainability and evaluate
the risk of sovereign debt-related stress (IMF, 2022), introduced by the IMF in 2021
to succeed the MAC DSA, developed in 2002. The SRDSF is built on concepts and
procedures from the three approaches, focusing on solvency- and liquidity-related
indicators. It is suitable for advanced economies and emerging markets whose
sovereigns have regular access to domestic and international capital markets. The
SRDSF is new and has yet to be extensively utilized by IMF staff. Pilot applications
started in mid-2022 and the spreadsheets implementing the SRDSF have yet to
be released to the public at the time of writing.** The MAC DSA, instead, for years
informed annexes included in IMF Staff Reports related to Article IV Consultations,
Program Reviews and other IMF Executive Board official documents.

The SRDSF provides two assessments: One refers to debt sustainability and the
other to sovereign debt-related stress risk (sovereign stress risk, for short). Both
aim to identify three conditions discussed below.

First is the vulnerability to “sovereign stress events.” The events are defined as
episodes where market and/or fiscal pressures related to public debt become acute
and may eventually lead to a fiscal adjustment, a program for economic reform, an
IMF-supported program including exceptional financing, a debt restructuring or a
combination of all of them. A risk rating is established to measure such vulnerability.
Thus, the SRDSF concludes whether a country is at high, moderate or low risk of
sovereign stress.

Second is the risk that public debt may become unsustainable, characterized by
the lack of politically and economically feasible policies to stabilize the debt-to-
GDP ratio while reducing the rollover risk.*> Thus, the SRDSF concludes whether
a country’s public debt is “sustainable with a high probability,” “sustainable but
not with high probability” or “unsustainable.” When public debt is assessed as
unsustainable, the SRDSF understands that fiscal adjustment and new exceptional
financing are insufficient to eliminate the sovereign stress risk, and it considers
drastic policy measures such as debt restructuring.

42 The DDT does not handle amortization payments, GFN and gross borrowing requirements, thus reducing the inputs
the analyst should gather to operate the DDT template. It is necessary only to make assumptions on the average
interest rates on both types of debt throughout the forecast horizon. No information is needed concerning future
debt repayments, either from the existing financial liabilities or the new ones to be assumed in the coming years.

43  https://www.imf.org/en/Publications/Policy-Papers/Issues/2022/08/08/Staff-Guidance-Note-on-the-Sovereign-Risk-
and-Debt-Sustainability-Framework-for-Market-521884

44  Editor’s note: the template and spreadsheets for the SRDSF were published by the IMF on October 27, 2023 and can be found
at https;//www.imf.org/en/Publications/DSA/sovereign-risk-and-debt-sustainability-analysis-for-market-access-countries

45 Debt is also unsustainable when it can be stabilized only through debt restructuring or access to exceptional bilateral
financing, even when an IMF-supported program including exceptional financing is in place.


https://www.imf.org/en/Publications/Policy-Papers/Issues/2022/08/08/Staff-Guidance-Note-on-the-Sovereign-Risk-and-Debt-Sustainability-Framework-for-Market-521884
https://www.imf.org/en/Publications/Policy-Papers/Issues/2022/08/08/Staff-Guidance-Note-on-the-Sovereign-Risk-and-Debt-Sustainability-Framework-for-Market-521884
https://www.imf.org/en/Publications/DSA/sovereign-risk-and-debt-sustainability-analysis-for-market-a
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Third is the prospects for stabilizing the public debt ratio in the baseline outlook by
implementing politically and economically feasible policies and reforms. While the
baseline outlook may exhibit a public debt ratio that is not stabilized, it may still be
feasible to introduce policies and reforms expected to stabilize the ratio, just as the
analytical approach intends to identify and quantify.

The SRDSF’s main strengths are: (i) the availability of projections for several debt
indicators—including measures of vulnerability—in various scenarios; (ii) a detailed
analysis of debt-service obligations, gross financing needs, gross borrowing
requirements and borrowing options with assumed financing terms; (iii) the
elaboration of a risk rating to assess sovereign debt-related stress, which is a type
of early-warning system; (iv) the simplicity of stochastic simulations and fan charts;
and (iv) the rigor and high quality of calculations and visualizations. A drawback is
that the SRDSF is technically complex, so an analyst may not find it straightforward
to apply. It requires significant amounts of historical data and (exogenous) forecasts
as inputs and does not provide a systematic analysis of debt targets and fiscal-
policy adjustment paths.

Debt Projections

The SRDSF adopts the debt manager’s perspective to project the public debt ratio
and other indicators, emphasizing gross and net borrowings required to fund budget
imbalances, debt repayments and other net financing needs. The framework tracks
individual types of financial liabilities separately, including detailed assumptions on
their financing terms (interest rates, currency, redemption profile) and projections
for their stocks, issuances and debt-service obligations. As inputs, the analyst needs
annual historical data and 10-year forecasts for the same variables for the DDT, as
well as the debt-service obligations of outstanding financial liabilities and working
assumptions for new debt issuances and their financing terms.*® The debt indicators
are projected in various scenarios, as in the DDT.

Sovereign Stress Risk Ratings

The SRDSF analyzes risk ratings for three horizons: near term (one to two years
ahead), medium term (up to five years ahead) and long term (more than five years
ahead). A particular methodology is utilized to assess the risk rating in each horizon.

For the near-term horizon, the SRDSF uses a logit model for sovereign stress in an
early-warning system. The logit model calculates the probability (likelihood) that a
country’s government experiences sovereign stress for a given set of explanatory
variables in the near term. Sovereign stress is defined as an episode where market
and/or fiscal pressures related to public debt become acute (e.g., a sizeable IMF-
supported program, debt restructuring or default, persistently high inflation, loss
of market access, financial repression). The explanatory variables affecting the
probability of sovereign stress are various country-specific economic, public debt
and policy indicators, as well as conditions in global financial markets.

The country’s risk rating is high, moderate or low for the near term depending on (i)
the value of the probability calculated with the logit model and (ii) the thresholds

46 Inthe DDT, many inputs must be expressed as ratios to GDP, but in the SRDSF, they must be measured in nominal terms.

81



82

Chapter 1 - Debt Dynamics and Sustainability

calibrated by IMF staff for acceptable risk levels (Figure 1.9).4” Intuitively, the near-
term risk rating is high for a high probability of experiencing sovereign stress over
the next one to two years, i.e., above 19.5%. The corresponding risk rating is low for
low probability of experiencing sovereign stress in the near term, i.e., below 6.5%.
Finally, the near-term risk rating is moderate for probabilities from 6.5% to 19.5%.

For the medium-term horizon, the SRDSF carries out two analyses. One projects the
public debt-to-GDP ratio with stochastic simulations visualized in a fan chart. A Debt
Fanchart Index is calculated based on key features of the dynamics of the public
debt-to-GDP ratio in such an uncertainty-sensitive environment.*® The other analysis
projects the gross financing needs under stress-test scenarios. A GFN Financeability
Index is calculated based on key features of the government’s GFN and availability
of funding sources in a shock-driven environment.*® The values of each of the two
indexes can be compared against thresholds (Figure 1.9) to determine risk ratings,
as discussed in relation to the near-term risk of sovereign distress.

A composite index—called Medium-Term Index—aggregates the values of the Debt
Fanchart Index and the GFN Financeability Index. The country’s risk rating is high,
moderate or low for the medium term depending on (i) the value of the Medium-
Term Index and (ii) the thresholds calibrated by IMF staff for acceptable risk levels
(Figure 1.9).%9 Intuitively, the medium-term risk rating is high for weaker conditions
surrounding the future dynamics of debt and financing needs under stress conditions
over the next five years, as indicated by a Medium-Term Index value higher than
0.395. The corresponding rating is low for strong conditions on those two fronts, as
indicated by a Medium-Term Index value lower than 0.257. Finally, the medium-term
risk rating is moderate for Medium-Term Index values ranging from 0.257 to 0.395.%

47 The estimation of SRDSF thresholds for the near-term logit model proceeded as follows. First, episodes of sovereign
stress were identified as a situation where market and/or fiscal pressures related to public debt became acute. Second,
the probability (likelihood) of a country undergoing sovereign stress was formalized using a logit model. The logit
model was then estimated with a large sample of observed events, including sovereign-distress episodes and normal
situations for many countries throughout the last 50 years or so. Third, the thresholds were calibrated to discriminate
between low, moderate and high risk of sovereign distress.

The low-risk threshold is such that only 10% of all the observed sovereign-distress episodes (used to estimate the
logit model) happened to have an estimated probability (computed using the logit model itself) below the threshold.
In other words, the low-risk threshold is set at a level that makes it unlikely to “miss a crisis,” i.e., to conclude that the
country has few chances of undergoing sovereign distress in the next one to two years and later find that distress
eventually happens.

The high-risk threshold is such that only 10% of all the observed normal situations (used to estimate the logit model)
happened to have an estimated probability (computed using the logit model itself) below the threshold. In other
words, the high-risk threshold is set at a level that makes it unlikely to “ring a false alarm,” i.e., to conclude that the
country has many chances of undergoing sovereign distress in the next one to two years and later find that no distress
eventually happens.

Thresholds are statistically-determined bounds to adequately manage the identification of low, moderate and high
risk of sovereign distress while not creating too much risk of missing a crisis (by being too cautious) or ringing a false
alarm (by being too aggressive).

48 Three measures are calculated and included in the Debt Fanchart Index: (i) the degree of uncertainty surrounding
the medium-term dynamics of the public debt (as measured by the dispersion of the fan chart); (ii) the probability
of the public debt ratio not being stabilized over the medium term (as derived from the shock-driven realizations of
the debt-stabilizing primary balance); and (iii) an interaction between the medium-term median value of the public
debt and a proxy indicator for the country’s capacity to manage government debt.

49 Three measures are calculated and included in the GFN Financeability Index: (i) the volume of GFN to be covered in
the baseline scenario (as measured by the projected GFN-to-GDP ratio); (ii) the initial bank exposure to government
debt; and (iii) the variation in bank holdings of government debt induced by shocks in stress-test scenarios.

50 The calibration of SRDSF thresholds for the medium-term analysis aimed to manage the identification of low, moderate
and high risk of sovereign distress, while not creating too much risk of missing a crisis or ringing a false alarm.

51 The SRDSF envisages a handful of special stress-test scenarios to better appreciate risks that may be disruptive in
some countries: a banking crisis, a large currency depreciation, a collapse in commodity prices, a natural disaster,
the realization of sizable contingent liabilities.
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For the long-term horizon, the SRDSF carries out optional analyses of four
phenomena that may impact a country’s fiscal performance and public debt
dynamics in the long run: (i) the demographic changes and age-related public
expenditures such as pensions and health; (ii) the discoveries or exhaustion of natural
resources that would affect government revenues; (iii) sizable debt redemptions in
the long term that imply significant rollover risks; and (iv) the public investments to
build resilience and cope with climate change through adaptation and mitigation.
A rating for sovereign stress risk in the long term is computed using a combination
of alternative scenarios, with the key economic and policy variables calibrated to
represent the phenomena pertinent to the country under analysis. The risk rating
can be high, moderate or low.

Finally, the SRDSF guides an analyst to determine the overall rating of sovereign
stress risk, which takes on board the risk ratings corresponding to each of the three
horizons, together with the prospects for stabilizing the public debt ratio in the
baseline outlook by implementing feasible policies and reforms. When the individual
risk ratings emerging from the different indexes point to different levels of risk and
fall short of offering a consistent evaluation of debt vulnerabilities at different time
horizons, the analyst’s expert judgment must be introduced to make a final call.

Figure 1.9. Sovereign Risk and Debt Sustainability Framework Thresholds

Index & Risk Rating Low Risk Moderate Risk High Risk
NEETFIR HSE [l Below 6.3% 6.3% t0 19.5% Above 19.5%
Index

Medium-Term Debt Below 113 113 to 2.08 Above 2.08
Fanchart Index

eI UE ) (E7)] Below 7.6 7.6 t017.9 Above 17.9
Financeability Index

Medium-Term Index Below 0.257 0.257 to 0.395 Above 0.395

GFN = gross financing needs.
Source: Author.

Debt Sustainability Assessment

The SRDSF elaborates a debt sustainability assessment that extends the analysis
of sovereign stress risk because it informs what policies can be adopted to resolve
the stress that is unfolding, i.e., the sovereign debt-related stress already happening.
In the SRDSF, the debt sustainability assessment compares debt projections under
baseline and various scenarios, as in the DDT. However, the conclusion is more
robust and precise: Public debt is assessed as sustainable with a high probability,
sustainable but not with high probability, or unsustainable.

The procedures established in the SRDSF for assessing debt sustainability and
sovereign debt-related stress risk are technically complex and demanding. The
analyst must use a good dose of her expert judgment to handle the diversity of
economic and policy circumstances that jointly determine a country’s prospects for
sustainability and risks and the variety of quantitative tools built into the SRDSF. The
need for expertise as a complement to the mechanical application of the framework
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is explicitly recognized by the SRDSF official documents prepared by IMF staff.
The documents are a helpful guide on why, how and when the analyst must rely on
her expertise to steer a strategic course using the many tactical quantitative tools
available to her.

Expert judgment must cope with methodological challenges such as the
possibility that individual risk ratings point to different levels of risk and the need
to make a call on which should be given more prominence in the final assessment
of sustainability and risk. More importantly, given the diversity of economic and
policy factors that shape sustainability and risk but are not explicitly addressed
by the quantitative tools, the analyst’s expertise must also cope with conceptual
challenges. For instance, the analyst may have to bring new elements into the
final assessment, such as the availability of international reserves or a sovereign
wealth fund with significant foreign assets, the access to financing associated
with the role of major currencies as safe assets, complex financial liabilities,
cross-border effects associated with currency unions or highly integrated trade
blocs, etc. The analyst can then make an explicit, well-justified case for improving
the risk rating that would otherwise emerge from mechanical comparisons.

A Detour: Debt Vulnerabilities and Heat Map in the Market-Access
Country Debt Sustainability Analysis (MAC DSA) 32

Although incipient, the SRDSF is expected to replace the MAC DSA, its historical
predecessor. However, the MAC DSA remains a reference for debt sustainability
assessments, and its method to evaluate vulnerabilities is worth exploring here
(IMF, 2021a). The framework relies on empirical thresholds as benchmarks against
which different debt indicators can be compared, thus improving the sustainability
assessment relative to the DDT. Thresholds for the public debt-to-GDP ratio and
the GFN-to-GDP ratio are used concerning solvency and liquidity, respectively.
Distinguishing between two groups of countries—advanced economies and
emerging markets—that have different capacities to repay and manage public
debt, the threshold values are group-specific. The threshold for the public debt
ratio is 85% for advanced economies and 70% for emerging markets. The threshold
for the GFN-to-GDP ratio is 20% for advanced economies and 15% for emerging
markets.

The debt indicators projected in the baseline and alternative scenarios are compared
against the indicative benchmarks. An indicator breaching its respective threshold is
a warning signal suggesting excessive solvency or liquidity risks. The warning signal
is more worrisome when a breach happens for the baseline projection since this
is the analyst’s most likely outlook. It is less worrisome, on the contrary, when the
breach occurs in an alternative scenario (e.g., a stress-test case) because it reflects
an unexpected, less likely outlook.

The MAC DSA introduces a procedure to quantify sovereign debt-related risks

52 https://www.imf.org/external/pubs/ft/dsa/mac.htm
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emerging from solvency or liquidity vulnerabilities (Figure 1.10).% It also presents a
heat map comparing vulnerability indicators and their respective benchmarks, using
colors to ease visualization. Red indicates a breaching in the baseline scenario, yellow
points to a breaching in a stress-test scenario and green means no breaching.

Figure 1.10. Market-Access Country Debt Sustainability Analysis Vulnerability
Indicators

Debt profile Emerging Markets

Debt Profile Indicators Low risk Moderate Risk High Risk
EMBI Global Spreads Between Above
(basis points) LY 200 and 600 600
External Financing Between Above
. Below 5

Requirements (% of GDP) 5and 15 15
Public Debt in Foreign between Above
Currency (share of total) Selony 200 20 and 60 60
Change Short-Term Public Below 0.5 Between Above
Debt (in percent of total debt) ’ 0.5and 1 1.0
Public Debt Held by Non-residents Below 15 Between Above
(share of total) 15 and 45 45

Debt profile Advanced Economies

Debt Profile Indicators Low risk Moderate Risk High Risk

. ) Between Above
Bonds Spreads (basis points) Below 400 400 and 600 600
External Financing Below 17 Between Above
Requirements (% of GDP) 17 and 25 25
Change Short-Term Public Between Above

; Below 0.5

Debt (in percent of total debt) 1.0 and 1.5 1.5
Public Debt Held by Non-residents Below 30 Between Above
(share of total) 30 and 45 45

EMBI = emerging markets bond index, GDP = gross domestic product.
Source: Author.

1.3.7. Joint International Monetary Fund and World Bank Low-
Income Country Debt Sustainability Framework (LIC DSF) >4

The LIC DSF is a sophisticated framework for assessing debt sustainability and
evaluating the risk of debt distress, developed jointly by the IMF and the World Bank
in 2005 (IMF-World Bank, 2021). Like the SRDSF, the LIC DSF integrates concepts
and procedures from the three approaches and tackles solvency and liquidity issues.
It is suitable for low-income countries whose sovereigns still significantly rely on
concessional financing, unlike the SRDSF, which is adequate for countries with
access to market financing. The LIC DSF has informed annexes included in IMF

53 The Emerging Markets Bond Index Global Spread is a measure of the cost of borrowing. The external financing
requirements as a share of GDP indicate liquidity needs. The share of public debt in foreign currency as a measure
of currency-risk exposure and the change in short-term public debt as a percentage of total debt, together with the
share of public debt held by nonresidents, indicates liquidity risk.

54 https://www.imf.org/en/About/Factsheets/Sheets/2016/08/01/16/39/Debt-Sustainability-Framework-for-Low-
Income-Countries
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Staff Reports and official documents related to loans approved by the World Bank’s
International Development Association (IDA) Executive Board.

The LIC DSF combines the assessments of debt sustainability and debt-distress
risk by adopting the empirical approach and using debt projections and thresholds
for sustainability. The assessments aim to identify two conditions discussed below.

First, the vulnerability to debt-distress events, defined as episodes where a country
has difficulty servicing debt: E.g., it runs into arrears with official creditors, requests
sizable financing for an IMF-supported program or requests restructuring of debt
to Paris Club creditors. A risk rating is established to measure such vulnerability.
Thus, the LIC DSF concludes whether a country is at high, moderate or low risk of
debt distress.

Second, the risk that the public debt may become unsustainable because debt
indicators breach their respective thresholds.>® Thus, the LIC DSF determines
whether a country’s public debt is sustainable or unsustainable. One difference
between the LIC DSF and the SRDSF is that the former determines only if the
public debt is sustainable without assessing whether it happens with high or low
probability, as the latter does. Another difference concerns the analysis of policy
responses: While the LIC DSF may conclude that the public debt is unsustainable, it
does explore whether fiscal adjustment, new exceptional financing or more drastic
policy measures (e.g., debt restructuring) would be required to restore sustainability,
as the SRDSF does.>®

The LIC DSF and the SRDSF have strengths in common: (i) the projections of several
debt indicators in various scenarios; (ii) a detailed analysis of debt stocks, issuances
and debt-service obligations; (iii) the formulation of a debt-distress risk rating for
the public external debt and the total public debt (including domestic liabilities); and
(iv) the rigor and high quality of calculations and visualizations. Both frameworks
also share drawbacks: They are complex, the spreadsheets implementing them
are not easy to use, several inputs are required and debt targets and fiscal-policy
adjustment paths are not addressed. The LIC DSF does not include stochastic
simulations and fan charts.

Debt Projections and Thresholds

The LIC DSF adopts the debt manager’s perspective for projecting debt indicators
and tracking gross and net borrowings required to fund budget imbalances, debt
repayments and other net financing needs, as does the SRDSF. The LIC DSF tracks
individual types of financial liabilities separately, emphasizing major classes of
financiers, e.g., multilateral creditors, bilateral creditors and commercial creditors,
as far as public external debt is concerned. As inputs, the analyst needs annual
historical data and 20-year forecasts for the same variables for the SRDSF. The
debt indicators are projected in various scenarios, as in the other two frameworks.

55 Debt is also unsustainable when it can be stabilized only through debt restructuring or access to exceptional bilateral
financing, even when an IMF-supported program including exceptional financing is in place.

56 There is no systematic analysis of the prospects for stabilizing public debt indicators in the baseline outlook by
implementing politically- and economically-feasible policies and reforms.
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However, a peculiarity of the LIC DSF is the calculation of debt ratios involving the
present value of all future debt-service obligations due until maturity (discounted
using a certain discount rate) instead of debt figures expressed in nominal terms.
Present-value measures recognize the concessional nature of financing options
available to low-income countries because their calculation includes a concessional
loan’s below-market interest rate, long maturity and grace and smooth redemption
profile. The LIC DSF’s projections extend to a protracted, 20-year horizon, which is
commensurate with the maturities of those loans. The horizon allows assessment
of the opportunity for a government to boost repayment capacity in the long term
as the country develops and grows.

Another peculiarity of the LIC DSF concerns the thoroughness of empirical
thresholds utilized for benchmarking (Figure 1.11). Thresholds correspond to five
debt indicators related to solvency and liquidity. Solvency-related indicators are the
present value of total public and publicly guaranteed (PPG) debt-to-GDP ratio, the
present value of PPG external debt-to-GDP and the present value of PPG external
debt-to-exports ratio. For liquidity, the indicators are the PPG external debt service-
to-exports ratio and the PPG external debt service-to-revenues ratio.

The LIC DSF distinguishes between three groups of countries, depending on their
capacity—strong, medium and weak—to carry debt. For any given debt indicator, the
threshold is higher (less stringent) for a country with strong debt-carrying capacity
and lower (more stringent) for one with weak capacity. The determination of debt-
carrying capacity for each country is undertaken by the World Bank and IMF staff,
based on the Country Institutional and Policy Assessment (CPIA) and the prevailing
macroeconomic framework (characterized by a country’s growth prospects,
remittances and international reserves, together with the world’s economic growth
prospects). A country-specific evaluation of debt-carrying capacity in the LIC
DSF provides a more nuanced classification of country groups than the SRDSF’s
approach, where such capacity is directly associated with whether a country is an
advanced economy or an emerging market.

Figure 1.11. Low-Income Country Debt Sustainability Framework Thresholds

Debt Indicators & Thresholds Strong Medium Weak

Depending on Debt-Carrying Capacity”

PV of total PPG debt-to-GDP ratio 70% 55% 35%
PV of PPG external debt-to-GDP ratio 55% 40% 30%
PV of PPG external debt-to-exports ratio 240% 180% 140%
PPG external debt service-to-exports ratio 21% 15% 10%
PPG external debt service-to-revenues ratio 23% 18% 14%

GDP = gross domestic product, PPG = public and publicly guaranteed, PV = present value.
Source: Author.

LIC DSF thresholds for public external debt were estimated as follows. First,
episodes of “public external debt distress” were identified as a situation where a
government has difficulty paying foreign debt, e.g., it falls into arrears with official
creditors or requests an IMF program to support the balance of payment. Second,
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the probability (likelihood) of a country undergoing public external debt distress was
formalized using a probit model. The probit model was then estimated with a large
sample of observed events, including debt distress and normal situations for many
countries throughout the last 50 years or so. Third, the thresholds were calibrated
to reflect the maximum acceptable probability of debt distress, conditional upon a
country’s capacity to service and manage debt (debt-carrying capacity). Thresholds
are statistically-determined bounds above which IMF and World Bank staff consider
the risk of public external debt distress excessive.

A similar procedure was used to estimate the LIC DSF thresholds for total public
debt. First, episodes of “total public debt distress” characterized a situation where
a government faces challenges in paying foreign and domestic debt. Second, the
probability (likelihood) of experiencing total public debt distress was formalized
with a probit model, estimated using a large sample of debt distress and normal
situations. Third, the thresholds were calibrated to reflect the maximum acceptable
probability of debt distress, conditional upon a country’s debt-carrying capacity.
Thresholds are statistically-determined bounds above which IMF and World Bank
staff consider the risk of total public debt distress excessive.

Debt Distress Risk Ratings

The LIC DSF assesses two debt-distress risk ratings: One refers to the risk of public
external debt distress, and the other to the risk of total public debt distress.

The indicators related to public external debt (Figure 1.11)—projected in baseline and
stress-test scenarios—are compared against their respective thresholds to determine
the risk of public external debt distress. If an indicator is below its threshold, the
likelihood of experiencing public external debt distress is lower than the maximum
acceptable probability. Hence, the country carries a prudent level of PPG external
debt. On the contrary, if the indicator is above, the likelihood exceeds the maximum
acceptable probability, and the country carries an excessive level of PPG external debt.
The LIC DSF then quantifies the risk of undergoing public external debt distress since
the (estimated) probabilities of occurrence are utilized to calibrate the thresholds.

The LIC DSF builds a risk rating for public external debt distress. A country is then
classified into one of four categories: (i) low risk, when none of the indicators
breach their thresholds under the baseline scenario or the most extreme stress-test
scenario; (ii) moderate risk, when none of the indicators breach their thresholds
under the baseline scenario, but at least one indicator breaches its threshold under
the most extreme stress-test scenario; (iii) high risk, when any of the four indicators
breach their thresholds under the baseline scenario; or (iv) in debt distress, when
the country is already running into arrears with official creditors or engaging in
nonvoluntary debt negotiations, regardless of any comparison between indicators
and thresholds.

To determine the risk of total public debt distress, the analysis of public external debt is
extended by comparing the indicator of total public debt and its threshold (Figure 1.11).
If this indicator is below the threshold, the likelihood of experiencing total public debt
distress is lower than the maximum acceptable probability. Hence, the country carries
a prudent level of total PPG debt. Otherwise, the level of total PPG debt is excessive.
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The LIC DSF also determines a risk rating for the total public debt distress, in
addition to the risk rating for public external debt distress discussed above. The
country is classified in one of four categories: (i) low risk, when the risk of public
external debt distress is low, and the present value of total PPG debt-to-GDP ratio
does not breach its threshold under the baseline scenario or the most extreme
stress-test scenario; (ii) moderate risk, when the risk of public external debt distress
is moderate, or alternatively, when the risk of public external debt distress is low,
and the PV of total PPG debt-to-GDP ratio breaches its threshold under the most
extreme stress test but not under the baseline scenario; (iii) high risk, when any
of the five debt indicators breach their thresholds or indicative benchmarks under
the baseline scenario; or (iv) in-debt-distress, when the country is already having
difficulty meeting its financial obligations, either domestic or external, or both.

The procedure for determining debt-distress risk ratings must be complemented
with the analyst’s expert judgment, just like in the SRDSF. The need for expertise
to complement an otherwise mechanical application of this framework is explicitly
addressed in the LIC DSF official documents prepared by the World Bank and IMF
Staff. The official documents provide practical guidance on why, how and when
the analyst must rely on her own expertise to steer a strategic course and bring
coherence to the tactical quantitative tools made available to her.

The LIC DSF calls for expert judgment when the analysis encounters circumstances
that may justify a deviation from the mechanical comparison of debt-indicator
projections and threshold. For instance, some breaches are temporary or occur in
the distant future when the reliability of long-term projections is more questionable.
Or factors may attenuate the risk of debt distress, e.g., the availability of international
reserves or a sovereign wealth fund with significant foreign assets or the access to
financing associated with investment projects that are expected to be profitable
and ensure debt repayment. The analyst can then make an explicit, well-justified
case for improving the risk rating that would emerge from mechanical comparisons.

1.4. Implications for Lenders

In the previous section, we introduced three important frameworks for assessing
debt sustainability developed by international financial institutions. Multilateral,
bilateral and commercial creditors, as well as market investors, often utilize debt
sustainability assessments for (at least) two purposes: (i) to build up market
intelligence pertinent to inform their financing operations in a country, including
lending to public- and private-sector entities; and (ii) to evaluate the creditworthiness
of a sovereign government to whom lenders are providing credit directly or are
engaging in other operations (e.g., lenders providing credit to entities and receiving
sovereign guarantees as credit enhancements).

Lenders often monitor and evaluate the current and future economic and policy
conditions facing a given country and its sovereign, as reflected in the baseline
and risk scenarios underpinning debt sustainability assessments. Monitoring and
evaluation are essential to the market intelligence required to make informed

89
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decisions about financing operations, investment projects and risk management.
When a country exhibits weak macroeconomic prospects and an inadequate policy
framework, financiers are less willing to engage in credit operations and expose
themselves to systemic, country-level risk on top of the risks specific to the financed
sectors and projects.

Lenders typically determine the creditworthiness of a sovereign counterparty—i.e.,
whether it is solvent and liquid—as reflected in the debt sustainability assessments’
findings concerning the debtor’s repayment and borrowing capacity. Government
debt analysis and risk ratings—determined in-house or, if available, taken from
credit-rating agencies—are key elements of the mandatory “due diligence” followed
by various official creditors and market investors to appraise, approve, monitor
and evaluate credit operations. Whenever a government is perceived as a high-risk
debtor, financiers guided primarily by “profit-making objectives” may restrict their
lending. On the other hand, financiers guided by “developmental objectives” may
continue providing financial resources under specific arrangements, e.g., applying
concessional terms to loans and providing grants to the government or funding
those resources with dedicated capital injections from stakeholders who do not
expect to make profits or even recoup said injections.

In practice, the IMF utilizes the debt sustainability analyses conducted with the SRDSF,
MAC DSA and LIC DSF to inform the macroeconomic monitoring and surveillance
of country members. The IMF relies on these frameworks for policy dialogue and
assessment and to design programs for countries seeking its technical and financial
assistance. The mix of program measures aimed at “adjustment, financing or debt
restructuring” heavily depends on whether public debt can be sustainable under
alternative policy options that a government may commit to adopting.

For its part, World Bank’s IDA uses the LIC DSF’s risk ratings—among other criteria—
to determine the mix of grants and loans extended to low-income countries and the
lending terms. Other regional development banks such as the Asian Development
Bank, the Inter-American Development Bank and the African Development Bank also
rely on the LIC DSF analysis for their credit allocation and risk management protocols.

Under the auspices of the international financial institutions, the Paris Club and the
G20, the LIC DSF has played a crucial role in debt-relief initiatives, including the
Highly-Indebted Poor-Country Initiative (HIPC), the Multilateral Debt Relief Initiative
(MDRI) and the G20 Common Framework. The LIC DSF’s debt sustainability analysis
and risk ratings provided a reference for setting eligibility criteria (e.g., high-risk
countries should receive debt relief) and for determining the amount of debt relief
to be provided by participating creditors (e.g., debt relief should reduce a country’s
present value of debt to a certain level).
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1.5. Conclusion

Public debt is an essential tool for the government to fund public investments—
including infrastructure projects—in support of long-term economic development
and to handle budget deficits when pursuing short-term macroeconomic
stabilization via countercyclical fiscal policy. A government typically prefers to
finance capital projects through borrowed funds rather than use current revenues,
e.g., tax and non-tax revenues. Debt financing opens a window of opportunity to
broadly match future debt-service obligations with the capital project’s expected
returns—or other own resources that may fund those obligations when they
fall due—while smoothing out the taxation burden on firms and households. A
government favors borrowing and financing fiscal deficits to stabilize or scale
up public spending during recessions, adverse circumstances or emergencies,
thus helping stabilize the macroeconomy and offset revenue shortfalls.

Public debt is also an asset for the private sector to save and maintain wealth
and develop domestic financial markets and institutions. Firms and households,
directly or indirectly through financial intermediaries, invest in sovereign bonds,
securities and other claims on public-sector entities. The demand for public
debt builds upon important advantages associated with those assets under
normal circumstances. For instance, sovereign bonds and securities are often
a convenient store of value for long-term savings and short-term liquidity
management, and bank credit and loans to public-sector entities typically
receive privileged treatment from financial regulations. In practice, the supply
of government debt with various contractual conditions and financing terms is
essential for developing domestic financial markets and institutions.

The government and the private sector can seize the advantages of using public
debt only to the extent that the former is perceived as solvent and liquid, with
a robust capacity to repay and borrow. Only when investors, creditors and
lenders are confident that their claims will be honored by the government in
due time would they be willing to provide it with a sustained—even growing—
flow of financing. Solvency and liquidity are then prerequisites to ensure that the
government has access to borrowed funds from investors purchasing sovereign
bonds and securities, as well as from domestic banks, international financial
institutions and official lenders extending credit and loans.

Public debt is sustainable when the debtor government is solvent and liquid—
features that largely depend on prospective favorable economic conditions, an
adequate policy framework and the feasibility of new reforms and initiatives
that may be adopted to improve public finances. Investment-financing loans
contribute to the government’s solvency to the extent that the capital projects
being funded are realistically expected to boost economic activity, expand
budget revenues and strengthen repayment capacity in the medium to long
term. The loans can potentially create the resources necessary to secure their
own repayment (totally or partially) and are thus worth contracting for the
government and its financiers.

91



92

Chapter 1 - Debt Dynamics and Sustainability

Assessing public debt sustainability is a regular practice for the government
and its financiers. Such assessment addresses a fundamental question: Is the
government expected (or not) to be able (and willing) to service its financial
liabilities in a multiyear horizon, given economic and policy conditions that shape
its repayment capacity in the medium to long term and borrowing capacity in
the short to medium term? Applied methodologies for assessing public debt
sustainability rely on accounting identities, analytical conditions and empirical
thresholds. They typically involve debt projections, quantitative formalizations,
statistical methods, scenarios and uncertainties. Technical complexity and
sophistication are always present to some extent, large or small.

The SRDSF and LIC DSF are well-established frameworks for analyzing debt
sustainability and provide robust concepts and procedures. Nevertheless, while
the frameworks are useful, an analyst’s expert judgment always plays a key role
in evaluating the fundamental economic and policy determinants underpinning
a sustainable public debt.

In sum, this chapter has explained the processes and methodologies to answer
the first basic question in sustainable development and infrastructure financing:
How much debt is too much debt? With that answer at hand, governments
can then decide how best to borrow (medium-term strategy), when to borrow
(annual borrowing plan), how to optimize the resulting debt portfolio (liability
management), how to protect that portfolio (risk management), how to account
for potential obligations (contingent liabilities), what to do about the special
case of borrowing for infrastructure and how to set up the accounting, legal
and institutional frameworks to keep debt in check. The rest of the chapters
address each of those topics individually. But it is worth remembering that the
first order of business is always to put—and keep—debt on a macroeconomically
sustainable path.



Chapter 1 - Debt Dynamics and Sustainability

References

Aisen, A. and D. Hauner. 2008. Budget Deficits and Interest Rates: A Fresh Perspective.
IMF Working Paper 08/42. Washington, DC: International Monetary Fund.

Arbelaez, C. and N. Sobrinho. 2017. Government Financial Assets and Debt Sustainability.
IMF Working Paper 17/173. Washington, DC: International Monetary Fund.

Baldacci, E., I. Petrova, N. Belhocine, G. Dobrescu, and S. Mazraani. 2011. Assessing Fiscal
Stress. IMF Working Paper 11/100. Washington, DC: International Monetary Fund.

Bassanetti, A., C. Cottarelli, and A. Presbitero. 2019. Lost and Found: Market Access and
Public Debt Dynamics. Oxford Economic Papers 71, issue 2: 445-71.

Berg, A., E. Berkes, C. Pattillo, A. Presbitero, and Y. Yakhshilikov. 2014. Assessing Bias and
Accuracy in the World Bank—IMF’s Debt Sustainability Framework for Low-Income
Countries. IMF Working Paper 14/48. Washington, DC: International Monetary Fund.

Debrun, X., J. Ostry, T. Willems, and C. Wyplosz. 2019. Debt Sustainability. In Sovereign
Debt: A Guide for Economists and Practitioners, edited by S. Ali Abbas, A. Pienkowski,
and K. Rogoff. International Monetary Fund and Oxford University Press.

European Bank for Reconstruction and Development, International Monetary Fund (IMF),
Organisation for Economic Co-operation and Development, and World Bank. 2011.
Local Currency Bond Market: A Diagnostic Framework. Washington, DC: IMF.

Escolano, J. 2010. A Practical Guide to Public Debt Dynamics, Fiscal Sustainability, and
Cyclical Adjustment of Budgetary Aggregates. Technical Notes and Manuals 10/02.
Washington, DC: International Monetary Fund.

European Commission. 2016. Debt Sustainability Monitor, January 2017. Brussels.

Ferrarini, B. and A. Ramayandi. 2012. Public Debt Sustainability Assessments for Developing
Asia, in Public Debt Sustainability in Developing Asia edited by B. Ferrarini, J.
Raghbendra, and A. Ramayandi. Manila: Asian Development Bank.

Ferrarini, B. and A. Ramayandi. 2015. Public Debt Sustainability in Developing Asia: An
Update. ADB Economics Working Paper Series 468. Manila: Asian Development Bank.

Ferrarini, B., M. Giugale, and J. J. Pradelli, eds. 2022. The Sustainability of Asia’s Debt.
Edward Elgar Publishing.

International Monetary Fund. 2002. Assessing Sustainability. Washington, DC.

International Monetary Fund. 2005. Information Note on Modifications to the Fund’s Debt
Sustainability Assessment Framework for Market Access Countries. Washington, DC.

International Monetary Fund. 2007. Manual on Fiscal Transparency. Washington, DC.

International Monetary Fund. 2011. Modernizing the Framework for Fiscal Policy and Public
Debt Sustainability Analysis. Washington, DC.

International Monetary Fund. 2013. Staff Guidance Note for Public Debt Sustainability
Analysis in Market-Access Countries. Washington, DC.

International Monetary Fund. 2014. Government Finance Statistics Manual 2014. Washington, DC.

International Monetary Fund. 2017. Guidance Note on the Bank-Fund Sustainability
Framework for Low Income Countries. Washington, DC.

93


https://www.imf.org/external/np/pdr/sus/2002/eng/052802.pdf
https://www.imf.org/external/np/pp/eng/2005/070105.pdf
https://www.imf.org/external/np/pp/eng/2005/070105.pdf
https://www.imf.org/external/np/pp/2007/eng/051507m.pdf
https://www.imf.org/external/np/pp/eng/2011/080511.pdf
https://www.imf.org/external/np/pp/eng/2011/080511.pdf
https://www.imf.org/external/np/pp/eng/2013/050913.pdf
https://www.imf.org/external/np/pp/eng/2013/050913.pdf
https://www.imf.org/external/pubs/ft/gfs/manual/2014/gfsfinal.pdf
https://www.imf.org/en/Publications/Policy-Papers/Issues/2018/02/14/pp122617guidance-note-on-lic-dsf
https://www.imf.org/en/Publications/Policy-Papers/Issues/2018/02/14/pp122617guidance-note-on-lic-dsf

94

Chapter 1 - Debt Dynamics and Sustainability

International Monetary Fund. 2017. Review of the Debt Sustainability Framework in Low-
Income Countries: Proposed Reforms. IMF Policy Paper. Washington, DC.

International Monetary Fund. 2021a. Debt Sustainability Analysis for Market-Access
Countries.

International Monetary Fund. 2021b. Projecting Public Debt—The Public Debt Dynamics
Tool (DDTX).

International Monetary Fund (IMF). 2021c. Review of the Debt Sustainability Framework
for Market Access Countries. IMF Policy Paper 2021/003. Washington, DC.

International Monetary Fund. 2022. Staff Guidance Note on the Sovereign Risk and Debt
Sustainability Framework for Market Access Countries. Policy Paper 2022/039.
Washington, DC.

International Monetary Fund and International Development Association. 2005. Operational
Framework for Debt Sustainability Assessments in Low-Income Countries—Further
Considerations. Washington, DC.

International Monetary Fund and World Bank. 2014. Revised Guidelines for Public Debt
Management. IMF Policy Paper. Washington, DC.

International Monetary Fund and World Bank. 2005. Operational Framework for Debt-
Sustainability Assessments in Low-Income Countries—Further Considerations.
Washington, DC.

International Monetary Fund and World Bank. 2012. Revisiting the Debt Sustainability
Framework for Low-Income Countries. Washington, DC.

International Monetary Fund and World Bank. 2013. Staff Guidance Note on the Application
of the Joint Bank-Fund Debt Sustainability Framework for Low-Income Countries.
Washington, DC.

International Monetary Fund and World Bank. 2015. Public Debt Vulnerabilities in Low-
Income Countries: The Evolving Landscape. Washington, DC.

International Monetary Fund and World Bank. 2021. Joint World Bank-IMF Debt
Sustainability Framework for Low-Income Countries.

Laubach, T. 2009. New Evidence on the Interest Rate Effects of Budget Deficits and Debt.
Journal of the European Economic Association 7, no. 4: 858-85.

Manasse, P. and N. Roubini. 2005. “Rules of Thumb” for Sovereign Debt Crises. International
Monetary Fund Working Paper 05/42. Washington, DC.

Moody’s Investor Services. Rating Methodology: Sovereign Bond Ratings, 2018.

Ormaechea, S. A. and L. Martinez. 2021. A Guide and Tool for Projecting Public Debt and
Fiscal Adjustment Paths with Local- and Foreign-Currency Debt. Technical Notes
and Manuals 2021/005. Washington, DC: International Monetary Fund.

Paladino, J. P. and J. J. Pradelli. 2022. Debt in Asia: Anatomy, Evolution, and Prospects, in
The Sustainability of Asia’s Debt, edited by B. Ferrarini, M. Giugale, and J. J. Pradelli,
31-65. Edward Elgar Publishing.

Panizza, U. 2008. Domestic and External Public Debt in Developing Countries. United Nations
Conference on Trade and Development Discussion Paper 188. Washington, DC.


https://www.elibrary.imf.org/view/journals/007/2017/006/article-A001-en.xml
https://www.elibrary.imf.org/view/journals/007/2017/006/article-A001-en.xml
https://www.imf.org/external/pubs/ft/dsa/mac.htm
https://www.imf.org/external/pubs/ft/dsa/mac.htm
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/OL/2021/DDTXOL21-21
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/OL/2021/DDTXOL21-21
https://www.imf.org/External/np/pp/eng/2005/032805.pdf
https://www.imf.org/External/np/pp/eng/2005/032805.pdf
https://www.imf.org/External/np/pp/eng/2005/032805.pdf
https://www.imf.org/External/np/pp/eng/2005/032805.pdf
https://www.imf.org/External/np/pp/eng/2005/032805.pdf
https://www.imf.org/external/np/pp/eng/2012/011212.pdf
https://www.imf.org/external/np/pp/eng/2012/011212.pdf
https://www.imf.org/en/Publications/Policy-Papers/Issues/2016/12/31/Staff-Guidance-Note-on-the-Application-of-the-Joint-Bank-Fund-Debt-Sustainability-Framework-PP4827
https://www.imf.org/en/Publications/Policy-Papers/Issues/2016/12/31/Staff-Guidance-Note-on-the-Application-of-the-Joint-Bank-Fund-Debt-Sustainability-Framework-PP4827
https://www.imf.org/external/np/pp/eng/2015/110215.pdf
https://www.imf.org/external/np/pp/eng/2015/110215.pdf
https://www.imf.org/en/About/Factsheets/Sheets/2016/08/01/16/39/Debt-Sustainability-Framework-for-Low-Income-Countries
https://www.imf.org/en/About/Factsheets/Sheets/2016/08/01/16/39/Debt-Sustainability-Framework-for-Low-Income-Countries
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Rules-of-Thumb-for-Sovereign-Debt-Crises-17889
https://unctad.org/system/files/official-document/osgdp20083_en.pdf

Chapter 1 - Debt Dynamics and Sustainability 95

Reinhart, C. M. and K. S. Rogoff. 2009. This Time is Different: Eight Centuries of Financial
Folly.” Princeton, NJ: Princeton University Press.

Willems, T. and J. Zettelmeyer 2021. Sovereign Debt Sustainability and Central Bank
Credibility. CEPR Discussion Papers 16817. London: Centre for Economic Policy
Research.

World Bank. 2015a. IDA’s Non-Concessional Borrowing Policy: Review and Update.
Washington, DC.

World Bank. 2015b. The Economics of the Macro-Fiscal Model. Washington, DC.



96 Chapter 1 - Debt Dynamics and Sustainability

Annex

Table Al. Macroland Government’s Fiscal and Financing Data and Public Debt
Dynamics—Historical Scenario

2020 2021 2022 2023 2024 2025 2026 Historical

Chist.) (hist.) (for.) (for.) (for.) (for.) (for.) Average

GDP

GDP at Current Prices 2500 2750 2917 3095 3283 3482 369.4

(MAS$ million)

GDP at Current Prices

(% annual growth) 9.2 10.0 6.1 6.1 6.1 6.1 6.1

H 0,

GDP at Constant Prices 20 0.0 50 20 20 20 50 2% real GDP

(% annual growth) growth
4% GDP

R 6.0 100 40 40 40 40 40 deflator

(% annual growth) . .
inflation

Exchange Rates

Exchange Rate at end-of- 5% currency

year (MA$ per US$) 20 & $2 = = 9i8 = depreciation

Exchange Rate average-
during-year 2.0 2.5 31 3.2 3.4 3.6 3.7
(MA$ per US$)

Interest Rates on Public Debt

5% currency
depreciation

Avge. Interest Rate on 3.5% interest
MA$-denom. Debt (%) 40 4.0 35 35 35 35 35 rate
Avge. Interest Rate on 1.8% interest
US$-denom. Debt (%) 2.0 2.0 1.8 1.8 1.8 1.8 1.8 rate

Fiscal & Financing Indicators (MA$ million, unless specified)

10% revenue-

Revenues 25.0 20.0 29.2 30.9 32.8 34.8 36.9 to-GDP ratio
Expenditures 28.0 30.0 41.7 44.4 47.4 50.6 541
13% primary
Primary Expenditures 22.0 26.5 37.9 40.2 42.7 45.3 48.0 expediture-
to-GDP ratio
Interest Payments 6.0 3.6 3.8 4.1 4.7 54 6.0
Interest on
MA$-denom. Debt iS15 2.8 3.0 3.0 3.4 3.9 4.5
Interest on
US$-denom. Debt 2.5 0.8 0.8 1.2 1.3 1.4 1.5
Overall Fiscal Balance -3.0 -10.0 -12.6 -13.4 -14.6 -15.8 -17.1
Primary Fiscal Balance 3.0 -6.5 -8.8 -9.3 -9.8 -10.4 -1.1
3% financing
Financing Needs 10.0 10.0 8.8 9.3 9.8 10.4 1.1 needs-to-GDP
ratio
2% financing
Financing Sources 50 5.0 58 6.2 6.6 7.0 74 sources-to-
GDP ratio
Other Net Financing Needs 5.0 5.0 29 31 3.3 3.5 3.7

Debt Issuances
(Gross Borrowings)

MA$-denom. Debt
Issuance (MA$ million)

22.0 27.5 34.0 27.0 28.6 34.0 36.0

12.0 15.0 18.6 17.3 18.5 19.7 211
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2020 2021 2022 2023 2024 2025 2026 Historical

Chist.) (hist.) (for.) (for.) (for.) (for.) (for.) Average

US$-denom. Debt

lssuance (US$ million) 5.0 5.0 5.0 3.0 3.0 4.0 4.0

Debt Repayments
(Amortizations)

MAS$-denom. Debt

14.0 12.5 18.5 10.5 10.8 14.7 15.2

Repaym. 14.0 0.0 18.5 4.0 4.0 4.0 4.0
(MA$ million)

US$-denom. Debt

Repaym. 0.0 5.0 0.0 2.0 2.0 3.0 3.0
(US$ million)

Contingent Liabilities (MA$ million, unless specified)

Recognition of Contingent
Liabilities

MA$-denom. Contingent

0.0 0.0 0.0 0.0 0.0 0.0 0.0

No contingent

Liabilities (MA$ million) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 liabilities
US$-denom. Contingent No contingent
Liabilities (US$ million) o g o o© g e o liabilities
Valuation Effects (MA$ million)
Valuation Effects 15.0 2.6 3.2 3.6 3.9 4.3

V. E. on Initial
US$-denom. Debt Stock

V. E. on Net Issuance of
US$-denom. Debt Flow

Public Debt Indicators (MA$ million, unless specified)
Public Debt Stock at end-

15.0 2.3 3.2 3.5 3.8 4.2

0.0 0.4 0.1 0.1 0.1 0.1

of-year 100.0 1300 1481 1678 1893 2125 2376
(MAS$ million)
MAS-denom. Debt Stock 5 g5 g51 984 1129 1286 1457
(MA$ million)
s gieei. DBt sheek 15.0 150 200 210 220 230 240
(US$ million)

Public Debt Ratio: Level

Public Debt Ratio (Debt
Stock as % of GDP)

Public Debt Ratio: Annual Variation & Contributions ()

40.0 47.3 50.8 54.2 57.7 61.0 64.3

Annual Variation in

Public Debt Ratio (p.p.) 7.3 45 i85 3.4 3.4 3.3
of which:
Annual Variation in Debt
Stock (% of GDP) 10.9 6.2 6.4 6.5 6.7 6.8
Contribution of Nominal 26 27 29 21 33 35

GDP Growth (p.p.)
Public Debt Ratio: Annual Variation & Contributions (lll)

Annual Variation in Public
Debt Ratio (p.p.) 7.3 315 3.5 3.4 3.4 3.3
of which:

Primary Fiscal Deficit
(% of GDP)

Other Net Financing
Needs (% of GDP)

Recognition of
Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 0.0
(% of GDP)

2.3 3.0 3.0 3.0 3.0 3.0

1.8 1.0 1.0 1.0 1.0 1.0
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2020 2021 2026 Historical

Chist.) (hist.) (for.) Average

Valuation Effect

(% of GDP) 55 0.9 1.0 11 11 1.2
Contribution of Interest-
Growth Diff. (p.p.) -2.3 -1.4 -1.6 -1.7 -1.8 -1.9

of which:
Contrib. of Real
Interest Rate (p.p.)

Contrib. of Real GDP
Growth (p.p.)

S2NS 2015 -0.6 -0.6 -0.7 -0.7

0.0 -0.9 -1.0 -1.0 -1 -1.2

avge. = average, contrib. = contribution, denom. = denominated, diff. = differential, for. = forecast, GDP =
gross domestic product, hist. = historical, p.p. = percentage point, V.E. = valuation effect.
Source: Author.

Table A2. Macroland Government’s Fiscal and Financing Data and Public Debt
Dynamics—Constant Primary Balance Scenario

2020 2021 2022 2023 2024 2025 2026

(hist) (Chist) (for) (for) (for) (for) (for) /\SSumption
GDP
GDP at Current Prices 2500 2750 3003 3248 3479 3691 3916
(MA$ million)
GDP at Current Prices 9.2 10.0 9.2 8.2 71 61 61
(% annual growth)
GDP at Constant Prices 30 0.0 40 40 4.0 30 30
(% annual growth)
GDP Deflator
% armE ey 6.0 10.0 5.0 4.0 3.0 3.0 3.0
Exchange Rates
Exchange Rate at end-of-
year (MA$ per US$) 2.0 3.0 2.5 2.5 2.7 2.8 2.9
Exchange Rate average-
during-year (MA$ per 2.0 2.5 2.7 2.5 2.6 2.8 2.9
Us$)
Interest Rates on Public
Debt
Avge. Interest Rate on
MAS-denom. Debt (%) 4.0 4.0 4.5 4.5 4.0 4.0 4.0
Avge. Interest Rate on 2.0 2.0 2.0 2.0 2.0 2.0 2.0

US$-denom. Debt (%)

Fiscal & Financing Indicators (MA$ million, unless specified)

Constant as

Revenues 25.0 20.0 21.8 23.6 25.3 26.8 28.5 % of GDP
Expenditures 28.0 30.0 335 36.4 38.8 41.6 44.8
. . Constant as
Primary Expenditures 22.0 26.5 28.9 31.2 IS5 F5.5 37.7 % of GDP
Interest Payments 6.0 3.6 4.6 52 5.4 6.1 71

Interest on MAS$-
denom. Debt

Interest on US$-
denom. Debt

Overall Fiscal Balance -3.0 -10.0 -11.7 -12.8 -13.5 -14.8 -16.3
Primary Fiscal Balance 3.0 -6.5 -7.0 -7.6 -8.2 -8.7 -9.2

85 2.8 3.8 4.2 4.3 4.9 5.8

25 0.8 0.8 1.0 11 1.2 1.3
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2020 2021 2022 2023 2026 Assumbtion
(hist.) chist) (for)  (for.) (for.) =
Financing Needs 10.0 10.0 10.0 10.8 1.6 12.3 13.0
Financing Sources 5.0 5.0 0.0 7.0 7.5 8.0 8.4
O NS 50 50 100 38 41 43 46
Needs

Debt Issuances
(Gross Borrowings)

MAS$-denom. Debt

22.0 275 40.2 25.6 26.8 31.3 33.4

Issuance 12.0 15.0 26.7 181 19.0 203 220
(MAS$ million)
US$-denom. Debt
Issuance 5.0 5.0 5.0 3.0 3.0 4.0 4.0
(US$ million)
21203 LR I 5 140 125 185 9.0 92 123 126
(Amortizations)
MA$-denom. Debt
Repaym. (MAS milliony 140 0.0 18.5 4.0 4.0 40 40
JEe . il 0.0 5.0 0.0 20 20 3.0 30

Repaym. (US$ million)

Contingent Liabilities (MA$ million, unless specified)

Recognition of

Contingent Liabilities oe oo oe o o et e
MAS$-denom.
Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 6.0 6.0
(MA$ million)
US$-denom.
Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(US$ million)

Valuation Effects (MA$ million)

Valuation Effects 15.0 -8.5 0.0 4.3 2.2 2.4
V. E. on Initial US$-
denom. Debt Stock 15.0 -7.5 0.0 4.2 2.2 2.3
V. E. on Net Issuance of 0.0 10 0.0 01 0.0 o1

US$-denom. Debt Flow
Public Debt Indicators (MA$ million, unless specified)

Public Debt Stock at end-
of-year (MA$ million)

MA$-denom. Debt
Stock (MA$ million)

US$-denom. Debt
Stock (US$ million)

Public Debt Ratio: Level

Public Debt Ratio (Debt
Stock as % of GDP)

Public Debt Ratio: Annual Variation & Contributions (l)

100.0 130.0 143.2 159.8 181.7 2091 2383

70.0 85.0 93.2 107.3 122.3 1447 168.7

15.0 15.0 20.0 21.0 22.0 23.0 24.0

40.0 47.3 477 49.2 52.2 56.6 60.9

Annual Variation in
Public Debt Ratio (p.p.) 7.3 0.4 1.5 3.0 4.4 4.2
of which:

Annual Variation in

Debt Stock (% of GDP)

Contribution of

Nominal GDP Growth -3.6 -4.0 -3.6 -3.3 -3.0 -3.3
(p.p.)

10.9 4.4 51 6.3 7.4 7.5
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2020 2021 2022 2023 2024 2025 2026 .
Assumption

Chist.) (hist.) (¢{-]®) (for.) (for.) (for.) (for.)

Public Debt Ratio: Annual Variation & Contributions (lil)

Annual Variation in
Public Debt Ratio (p.p.) 7.3 0.4 1.5 3.0 4.4 4.2
of which:

Primary Fiscal Deficit
(% of GDP)

Other Net Financing
Needs (% of GDP)

Recognition of
Contingent Liabilities 0.0 0.0 0.0 0.0 1.6 1.5
(% of GDP)

Valuation Effect

2.3 2.3 23 2.3 2.3 2.3

1.8 B 1.2 1.2 1.2 1.2

(% of GDP) 515 -2.8 0.0 1.2 0.6 0.6
Contribution of
Interest-Growth Diff. 23 24 20 17 13 14
(PP
of which:
Contrib. of Real
Interest Rate (p.p.) -2.3 -0.7 -0.2 0.1 0.1 0.2
Contrib. of Real GDP 0.0 47 a8 18 15 16

Growth (p.p.)

avge. = average, contrib. = contribution, denom. = denominated, diff. = differential, for. = forecast, GDP =
gross domestic product, hist. = historical, p.p. = percentage point, V.E. = valuation effect.
Source: Author.

Table A3. Macroland Government’s Fiscal and Financing Data and Public Debt
Dynamics—Low-Growth Scenario

2020 2021 2022 2023 2024 2025 2026 Assumption

(hist.) (hist.) (for.) (for.) (for.) (for.) (for.) Shock

GDP

GDP at Current Prices (MA$
million)

GDP at Current Prices
(% annual growth)

250.0 275.0 2945 3124 3282 3415 3552

9.2 10.0 7.1 6.1 51 4.0 4.0

2% reduction
3.0 0.0 2.0 2.0 2.0 1.0 1.0 in real GDP
growth

GDP at Constant Prices (%
annual growth)

GDP Deflator

& sl G 6.0 10.0 5.0 4.0 3.0 3.0 3.0

Exchange Rates

Exchange Rate at end-of-

year (MA$ per US$) 2.0 3.0 2.5 2.5 2.7 2.8 2.9
Exchange Rate average-

during-year (MA$ per US$) 20 25 27 25 26 28 29
Interest Rates on Public Debt

Avge. Interest Rate on MAS$-

denom. Debt (%) 4.0 4.0 4.5 4.5 4.0 4.0 4.0
Avge. Interest Rate on US$- 20 20 20 20 20 20 20

denom. Debt (%)
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2020 2021 2022 2023 2025 Assumption

(hist.) (hist.) (for.) (for.) (for.) Shock

Fiscal & Financing Indicators (MA$ million, unless specified)

Shock
Revenues 250 200 350 371 390 406 422 impacts
on revenue
growth
Expenditures 28.0 30.0 25.0 39.2 41.6 441 471
Primary Expenditures 22.0 26.5 20.4 35.0 37.5 39.8 42.2
Interest Payments 6.0 3.6 4.6 4.2 4] 4.3 4.9

Interest on MAS$-

denom. Debt 35 2.8 3.8 3.2 3.0 3.1 3.6

g’;ﬁ;enit g’;gtss;' 25 0.8 0.8 10 11 12 13
Overall Fiscal Balance =50 -10.0 10.0 -2.1 -2.6 2515 -4.9
Primary Fiscal Balance 3.0 -6.5 14.6 2.1 1.5 0.8 0.0
Financing Needs 10.0 10.0 10.0 10.6 mi 1.6 121
Financing Sources 50 5.0 0.0 7.0 7.4 77 8.0
Other Net Financing Needs 5.0 5.0 10.0 3.6 3.8 3.9 41

Debt Issuances
(Gross Borrowings)

MAS$-denom. Debt

22.0 275 18.5 14.7 15.6 19.7 21.5

e A e 12.0 15.0 5.0 7.2 78 87 101

US$-denom. Debt

ssuance (LSS mllion) 5.0 5.0 5.0 30 30 40 40
U2k R O 14.0 12.5 18.5 9.0 92 123 126

(Amortizations)
MAS$-denom. Debt
Repaym. (MA$ million)

US$-denom. Debt
Repaym. (US$ million)

14.0 0.0 18.5 4.0 4.0 4.0 4.0

0.0 5.0 0.0 2.0 2.0 3.0 3.0

Contingent Liabilities (MA$ million, unless specified)

Recognition of Contingent

Liabilities 0.0 0.0 0.0 0.0 00 60 60
MAS$-denom. Contingent
Liabilities (MA$ million) 0.0 0.0 00 00 00 60 60
US$-denom. Contingent 0.0 i 00 00 0o 00 06

Liabilities (US$ million)
Valuation Effects (MA$ million)
Valuation Effects 15.0 -8.5 0.0 4.3 2.2 2.4

V. E. on Initial US$-
denom. Debt Stock

15.0 -7.5 0.0 4.2 2.2 2.3

V. E. on Net Issuance of
US$-denom. Debt Flow

Public Debt Indicators (MA$ million, unless specified)

Public Debt Stock at end-
of-year (MA$ million)

MAS$-denom. Debt Stock
(MA$ million)

US$-denom. Debt Stock
(US$ million)

Public Debt Ratio: Level

Public Debt Ratio
(Debt Stock as % of GDP)

0.0 -1.0 0.0 0.1 0.0 0.1

100.0 130.0 121.5 127.2 1379 1536 170.9

70.0 85.0 71.5 74.7 78.5 89.2 101.3

15.0 15.0 20.0 21.0 22.0 23.0 24.0

40.0 47.3 41.3 40.7 42.0 45.0 48.1
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2020 2021 2022 2023 2024 2025 2026 Assumption

(hist.) (hist.) (for.) (for.) (for.) (for.) (for.) Shock

Public Debt Ratio: Annual Variation & Contributions (l)

Annual Variation in Public
Debt Ratio (p.p.) 7.3 -6.0 -0.5 1.3 3.0 31
of which:

Annual Variation in Debt
Stock (% of GDP)

Contribution of Nominal
GDP Growth (p.p.)
Public Debt Ratio: Annual Variation & Contributions (lll)

Annual Variation in Public
Debt Ratio (p.p.) 7.3 -6.0 -0.5 1.3 3.0 31
of which:

10.9 -2.9 1.8 3.2 4.6 4.9

-3.6 =G -2.4 -2.0 -1.6 -1.7

Primary Fiscal Deficit
(% of GDP)

Other Net Financing
Needs (% of GDP)

Recognition of
Contingent Liabilities 0.0 0.0 0.0 0.0 1.8 1.7
(% of GDP)

Valuation Effect

2.3 -5.0 -0.7 -0.5 -0.2 0.0

1.8 3.4 1.2 1.2 1.2 1.2

(% of GDP) 55 -2.9 0.0 1.3 0.7 0.7
Contribution of Interest-
Growth Diff. (p.p.) -2.3 -1.6 -1.0 -0.7 -0.4 -0.4
of which:
Contrib. of Real
Interest Rate (p.p.) 23 O 0z el e cul
Contrib. of Real GDP 00O -09 -08 -08 -04 -04

Growth (p.p.)

avge. = average, contrib. = contribution, denom. = denominated, diff. = differential, for. = forecast, GDP =
gross domestic product, hist. = historical, p.p. = percentage point, V.E. = valuation effect.
Source: Author.

Table A4. Macroland Government’s Fiscal and Financing Data & Public Debt
Dynamics. Fiscal-Shock Scenario

2020 2021 2022 2023 2024 2025 2026 Assumption

(hist.) (hist.) (for.) (for.) (for.) (for.) (for.) Shock

GDP

GDP at Current Prices
(MA$ million)

GDP at Current Prices

250.0 2750 300.3 3248 3479 369.1 391.6

el S 9.2 10.0 9.2 8.2 71 6.1 6.1
GDP at Constant Prices 3.0 0.0 40 4.0 4.0 3.0 3.0
(% annual growth)

CIBl> Drsifcicor 6.0 10.0 5.0 4.0 3.0 3.0 3.0

(% annual growth)

Exchange Rates

Exchange Rate at end-
of-year 2.0 3.0 2.5 2.5 2.7 2.8 2.9
(MA$ per US$)




2020

(Chist.)

2021
Chist.)

2022
(for.)

2023
(for.)

2024
(for.)
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2025
(for.)

Assumption
Shock

Exchange Rate average-

during-year (MA$ per 2.0 2.5 2.7 2.5 2.6 2.8 2.9
uss$)
Interest Rates on Public
Debt
Avge. Interest Rate on
MA$.denom. Debt (%) 4.0 4.0 45 45 4.0 4.0 4.0
Avge. Interest Rate on
US$-denom. Debt (%) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Fiscal & Financing Indicators (MA$ million, unless specified)
2% reduction
Revenues 25.0 20.0 34.0 33.5 35.9 381 40.4 in revenue-
to-GDP ratio
Expenditures 28.0 30.0 34.0 49.4 53.0 56.8 61.0
3% increase
Primary Expenditures 22.0 26.5 29.4 447 47.9 50.8 53.9 in prim.exp-
to-GDP ratio
Interest Payments 6.0 3.6 4.6 4.7 5.0 59 VA
Interest on MA$-
denom. Debt 3.5 2.8 3.8 3.7 3.9 4.7 57
Interest on US$-
denom. Debt 2.5 0.8 0.8 1.0 11 1.2 1.3
Overall Fiscal Balance -3.0 -10.0 0.0 -15.9 -17.1 -18.7 -20.6
Primary Fiscal Balance 3.0 -6.5 4.6 -11.2 -12.0 -12.8 -13.6
Financing Needs 10.0 10.0 10.0 10.8 1.6 12.3 13.0
Financing Sources 5.0 5.0 0.0 7.0 7.5 8.0 8.4
Ot NS sl 50 50 100 38 41 43 4.6
Needs
Debt Issuances 220 275 285 287 304 353 378
(Gross Borrowings)
MAS$-denom. Debt
Issuance 12.0 15.0 15.0 21.2 22.6 24.3 26.4
(MA$ million)
US$-denom. Debt
Issuance 5.0 5.0 5.0 3.0 3.0 4.0 4.0
(US$ million)
e DI 140 125 185 90 92 123 126
(Amortizations)
MA$-denom. Debt
Repaym. 14.0 0.0 18.5 4.0 4.0 4.0 4.0
(MA$ million)
US$-denom. Debt
Repaym. 0.0 5.0 0.0 2.0 2.0 3.0 3.0
(US$ million)
Contingent Liabilities (MA$ million, unless specified)
Recognition of
Contingent Liabilities g o O g g oo gl
MAS$-denom.
Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 6.0 6.0
(MAS$ million)
US$-denom.
Contingent Liabilities 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(US$ million)
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2020 2021 2023 2024 2025 2026 Assumption
(hist.) (hist.) (for.) (for.) (for.) (for.) Shock
Valuation Effects (MA$ million)
Valuation Effects 15.0 -8.5 0.0 4.3 2.2 2.4
V. E. on Initial US$-
denom. Debt Stock 15.0 -7.5 0.0 4.2 2.2 2.3
V. E. on Net Issuance
of US$-denom. Debt 0.0 -1.0 0.0 0.1 0.0 0.1

Flow

Public Debt Indicators (MA$ million, unless specified)

Public Debt Stock
at end-of-year (MA$ 100,0 130.0 131.5 151.2 176.7 208.0 241.5
million)

MA$-denom. Debt
Stock (MA$ million)

US$-denom. Debt
Stock (US$ million)

Public Debt Ratio: Level

Public Debt Ratio (Debt
Stock as % of GDP)

Public Debt Ratio: Annual Variation & Contributions (l)

70,0 85.0 81.5 98.7 1n7.3 143.6 171.9

15,0 15.0 20.0 21.0 22.0 23.0 24.0

40,0 47.3 43.8 46.6 50.8 56.3 61.7

Annual Variation in
Public Debt Ratio (p.p.) 7.3 -3.5 2.8 4.2 5.6 583
of which:

Annual Variation in
Debt Stock 10.9 0.5 6.1 7.3 8.5 8.6
(% of GDP)

Contribution of
Nominal GDP Growth -3.6 -4.0 -3.3 -3.1 -2.9 -3.2
(p.p.)

Public Debt Ratio: Annual Variation & Contributions (lil)

Annual Variation in

Public Debt Ratio (p.p.) 7.3 -3.5 2.8 4.2 5.6 5.5
of which:
Primary Fiscal Deficit
(% of GDP) 2.3 1.5 3.5 3.5 3.5 3.5
Other Net Financing 18 33 12 12 12 15

Needs (% of GDP)

Recognition of
Contingent Liabilities 0.0 0.0 0.0 0.0 1.6 1.5
(% of GDP)

Valuation Effect

(% of GDP) 55 -2.8 0.0 1.2 0.6 0.6
Contribution of
Interest-Growth Diff. 23 24 19 16 13 14
(p.p.)
of which:
Contrib. of Real
Interest Rate (p.p.) 2 e -0.2 01 01 02
contrib. of Real 0.0 1.7 16 17 1.4 16

GDP Growth (p.p.)

avge. = average, contrib. = contribution, denom. = denominated, diff. = differential, for. = forecast, GDP =
gross domestic product, hist. = historical, p.p. = percentage point, V.E. = valuation effect.
Source: Author.
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Table A5. Macroland Government’s Fiscal and Financing Data & Public Debt
Dynamics. Long-Term Scenarios
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GDP
GDP at C t Pri
at Burrent rriees 2500 2750 3003 3248 3479 3691 3916
(MA$ million)
GDP at C t Pri
at turrent Frices 9.2 10.0 9.2 8.2 71 61 61 40 4.0 4.0 10 1.0
(% annual growth)
GDP at Constant Prices
3.0 0.0 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0 0.0 0.0
(% annual growth)
GDP Deflator
6.0 10.0 5.0 4.0 3.0 3.0 3.0 1.0 1.0 1.0 1.0 1.0
(% annual growth)
Exchange Rates
Exch R - - - - - -
xchange Rate at end 20 30 55 25 27 28 29 Con Con Con Con Con
of-year (MA$ per US$) stant stant stant stant stant
Exch Rat - Con- Con- Con- Con- Con-
xc_ ange Rate average 20 25 27 25 26 28 29 on on on on on
during-year (MA$ per US$) stant stant stant stant stant

Interest Rates on Public Debt

Avge. Interest Rate on
MA$-denom. Debt (%)
Avge. Interest Rate on
US$-denom. Debt (%)

Fiscal & Financing Indicators (% of GDP)

4.0 4.0 4.5 4.5 4.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0

2.0 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0 3.0

Revenues 10.0 7.3 13.3 12.3 12.3 12.3 12.3 12.6 13.6 1.6 12.6 13.6
Primary Expenditures 8.8 9.6 6.8 10.8 10.8 10.8 10.8 13.0 13.0 13.0 13.0 13.0
Primary Fiscal Balance 1.2 =28 6.5 1.5 1.5 1.5 1.5 -0.4 0.6 -1.4 -0.4 0.6
Financing Needs 4.0 3.6 3.3 3.3 3.3 3.3 3.3 3.0 3.0 3.0 3.0 3.0
Financing Sources 2.0 1.8 0.0 2.2 2.2 2.2 2.2 3.0 3.0 3.0 3.0 3.0
g;zzrs'\'et Financing 20 18 33 12 12 12 12 0.0 0.0 0.0 0.0 0.0

Contingent Liabilities (% of GDP)

Recognition of
Contingent Liabilities

Valuation Effects (% of GDP)

0.0 0.0 0.0 0.0 0.0 1.6 1.5 0.0 0.0 0.0 0.0 0.0

Valuation Effects 55 -2.8 0.0 12 0.6 0.6 0.0 0.0 0.0 0.0 0.0

avge. = average, denom. = denominated, for. = forecast, GDP = gross domestic product, hist. = historical, I-G diff. =
interest-growth differential, PB = primary balance, p.p. = percentage point.
Source: Author
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Chapter 2

Formulating a Debt
Management Strategy

Antonio Velandia

Abstract

Public debt management is the process of preparing and executing
a strategy for managing the government’s debt to cover funding
needs at a minimum cost with a prudent degree of risk and promote
the development of an efficient market for government securities
(World Bank and IMF 2014, 11). The chapter uses country examples
to show that such strategies are expressed through risk indicators
and offers an overview of the analytical framework underpinning
decision-making. The framework calls for a clear understanding of
cost-risk trade-offs, the impact on and from monetary and fiscal
policies and the effects of government borrowing on the pace at
which the domestic debt market develops. Public debt is the most
extensive portfolio in most countries, so its size and composition
greatly influence the financial market.
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2.1. Introduction

Public debt management strategies are vital instruments that governments use to
reduce their financial vulnerability to domestic and external shocks. The tequila crisis
in 1994, the Russian Federation’s default in 1998 and Argentina’s default in 2001 all
featured poor composition of government debt portfolios. Decisions were driven,
in some cases, by excessive focus on cost savings associated with short-term debt
and, in others, by excessive reliance on foreign-currency debt. The unbalanced debt
structures exposed governments to interest and exchange rate shocks that triggered
or aggravated full-blown economic crises.

Having a strategy in place is paramount, given that the public debt portfolio is
usually the country’s largest financial portfolio. Developing economies tend to be
more vulnerable to shocks, less diversified, have a smaller base of domestic savings
and less developed financial systems and are more exposed to capital flows.

A debt management strategy is relevant for infrastructure financing because it
involves substantial amounts, and loans are denominated in foreign currency. If
terms are not carefully selected, the borrower risks hitting the government budget
with larger-than-expected outflows when debt service payments come due.

From the lender’s perspective, understanding a borrower’s debt management
strategy helps tailor lending operations to suit the client’s needs, including
selecting a currency, a redemption schedule or an interest-rate type that minimizes
vulnerability and, therefore, risk for both parties. The strategy should be part of the
creditor’s know-your-client due diligence.

The chapter helps readers understand (1) the concept of debt management strategy,
(2) risk indicators and the concepts of cost, risk and cost-risk trade-offs and (3) the
linkages between a debt management strategy and macroeconomic policies.

Section 2 presents a government debt management strategy and its main
components, section 3 focuses on risk indicators as the key elements used to express
a strategy, section 4 presents the notions of cost and risk and the methodology
for quantifying cost-risk trade-offs and section 5 discusses the links between the
macroeconomic framework and the debt management strategy.

2.2. A Debt Management Strategy: What
It Looks Like in Practice

A debt management strategy is a plan to attain a composition of a government
debt portfolio that can best cover funding needs at the lowest possible cost,
consistent with a prudent degree of risk. Such a composition reflects the
government’s preferences regarding cost and risk and is pursued over the medium
term (World Bank and IMF 2019). The strategy serves as a borrowing guide for
the next few years.
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The debt management strategy allows the government to choose between
alternative borrowing mixes that offer difficult trade-offs. For instance, a six-month
treasury bill (T-bill) may have a lower interest rate than a five-year treasury bond
but is significantly exposed to interest rate and refinancing risks. Similarly, foreign-
currency securities may have lower coupons than local-currency ones but are
exposed to the volatility of exchange rates. By setting a desired portfolio with a
defined composition by currency, redemption profile, interest rate and instrument
type, the strategy allows the debt manager to make these trade-offs.

2.2.1. Latvia and Bhutan: lllustrations of a debt management
strategy

The following examples show that debt management strategies are centered on
managing the costs and risk exposures embedded in the government debt portfolio,
with attention to potential variations in debt-servicing costs that can substantially
impact the government budget.

Latvia’s public debt management strategy is expressed as a set of quantitative
targets for exposure to market and refinancing risks and minimum issuance of
government securities for the domestic debt market. Latvia is a high-income
country® that joined the European Monetary Union in 2014 and uses the euro as its
local currency. Latvia’s debt/gross domestic product ratio is projected to approach
50% in 2022.

Table 2.1 shows that Latvia is not comfortable with foreign-currency exposure.
Caps on the share of debt maturing in one and three years control for exposure
to refinancing risk, while a floor set on the share of fixed-rate debt and a band for
duration limit the exposure to interest-rate risk. Cost is minimized mainly through
the selection of tenor and interest-rate type. The strategy reflects authorities’
commitment to maintaining a minimum supply of government securities in the local
market to ensure access to the funding source while enabling the proper functioning
of the domestic financial market.

Table 2.1. Public Debt Management Strategy in Latvia 2021

Variable to Control Indicator Target Deviations

Share of debt maturing

1 (o)
within 1 year MERUI) 24279

Refinancing exposure

Share of debt maturing

1 0,
within 3 years R 107

Interest-rate exposure Share of fixed rate debt Minimum 60%

Macauley duration 5-9 years

Net debt currency

Currency exposure . 100% euro +/- 5%
composition

Supply of government Total placement of GoS in Not less than stock of

securities in the local market a 5-year period GoS at start of period

GoS = government securities.

Source: Latvia Ministry of Finance (2021).

57 See the country classification by income level in Hamadeh Nada et al. (2021) and the evolution of Latvia’s gross
national income per capita from the World Bank (2022).
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Bhutan provides another example of a well-structured strategy for managing
government debt. Bhutan is classified as a lower-middle-income country (Hamadeh
et al. 2021). Its debt to GDP ratio borders 120% and is mainly denominated in foreign
currencies. Bhutan’s strategy is based on three main principles: (1) minimize cost
by borrowing from concessional windows as much as possible, (2) promote market
development by covering part of the funding needs with government securities
and (3) limit foreign-currency exposure by keeping external debt burden indicators
under the limits prescribed by the 2016 Public Debt Policy. The principles are
translated into quantitative targets (Table 2.2).

Table 2.2. Public Debt Management Strategy in Bhutan 2021

Variable to Control Indicator Target

Concessional financing to Gross

H - 0,
e g e financing needs ratio BlORE7%
Interest-rate exposure Share of fixed-rate debt Minimum 95%
Supply of government securities  Domestic financing to Gross financing 20-40%

in local currency needs ratio

Use auctions for placement of
government securities

Use treasury bills primarily for cash

Cash management management, not deficit financing

Source: Bhutan Ministry of Finance (2021).

Bhutan prioritizes controlling funding costs and the gradual steps required to
increase local currency borrowing. Lacking access to significant local-currency
funding, the country must first minimize costs in foreign-currency borrowing by
tapping concessional windows, such as bilateral donors or multilateral banks. That
is why the first strategic target sets a floor on the ratio of concessional financing
to gross financing needs. Regarding developing a domestic debt market, Bhutan
is taking small steps early: implementing auctions and establishing a floor on the
ratio of domestic financing to gross financing needs.

The two examples show that strategies are expressed differently from country to
country, reflecting their development stage and borrowing choices. In Bhutan, more
than 95% of the government’s debt is external, partly because the domestic financial
market is small. Maximizing funding at concessional terms makes sense, providing low
interest rates, long tenors and amortizing structures. Latvia does not need or want
to borrow in foreign currencies; its strategy focuses on controlling refinancing and
interest-rate risks while ensuring adequate functioning of the domestic market for
government securities. In short, while Bhutan prioritizes reducing its funding costs,
Latvia’s strategy centers on managing interest rate and refinancing risks.

Most debt management offices (DMOs) worldwide use formal strategies to manage
government debt. A 2017 survey found that out of 117 countries, 60% had a formal
debt management strategy in place. Most used targets supported by quantitative
analysis and publicized their strategies (Cabral Rodrigo 2015). The use of strategies is
a critical indicator in the World Bank’s Debt Management Performance Assessment,
a tool that benchmarks the soundness of debt management practices across
countries (World Bank 2021).
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2.2.2. How to construct a debt management strategy

Constructing a debt management strategy can be broken down into eight steps
as follows:58

Step 1: Identify the debt management objectives and determine the scope of the
strategy. The objectives are usually expressed as finding a composition of a debt
portfolio that provides the lowest expected cost and is resilient to a range of shocks
to interest and exchange rates. The scope starts with the central government debt
and may include subnationals’ and state-owned enterprises’ obligations, depending
on the country’s legal and institutional arrangements.

Step 2: Identify the current debt management strategy, the outstanding debt and
its composition and the basic cost and market risk indicators. The step is the point
of departure of the analysis, for it reflects detailed information on outstanding debt,
including its debt-servicing profile and a description of the main portfolio risks.

Step 3: Identify potential sources of finance with their financial characteristics,
including cost and risk parameters. The step defines what is feasible regarding
borrowing as reflected in a list of all existing domestic and external instruments,
including their financial characteristics and the amounts that could be raised.

Step 4: Describe the macroeconomic and market environment. The step produces
the main prices for the scenario analysis: baseline projections for key fiscal, monetary
policy and market variables and a clear and comprehensive set of country-specific
risk scenarios to be tested.

Step 5: Review structural factors that could influence the desired direction of
the strategy. The strategy should articulate factors such as commodity price
vulnerability, pension reform or change in access to concessional financing as
income levels grow.

Step 6: Identify and analyze possible borrowing strategies, assess their performance,
and choose a few preferred debt management strategies. This analysis compares
feasible debt compositions, identifying preferences relative to objectives, the preferred
strategy and a few alternatives.

Step 7: Ensure consistency with the macroeconomic policies and market
development plans. The step requires getting feedback from the fiscal and monetary
policy authorities and reviewing the strategies’ potential debt market implications.
The selected strategies should maintain debt sustainability and align with plans for
market development.

Step 8: Present the preferred and alternative strategies to the highest responsible
authority and propose the preferred strategy for approval. The debt manager
produces a document describing the preferred strategy, a few alternatives and a
clear description of the key associated costs, risks and relationships with the broad
objectives.

58 For a detailed discussion of these steps, see World Bank and IMF (2019), 11-24.
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Figure 2.1. Factors Determining the Design of a Debt Management Strategy
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Source: The World Bank - Desighing Government Debt Management Strategies Workshop 2019.

2.2.3. Implementation of a debt management strategy

After approval, the debt management strategy should be published on the ministry
or DMO website and shared with key stakeholders such as parliament, primary
dealers, creditors, investors and ratings agencies (World Bank and IMF 2019, 24-
25). Transparency of the debt management strategy benefits all parties: the DMO
gains because it secures political commitment, which facilitates its decision-making;
investors benefit since knowledge about the DMO’s intentions reduces uncertainty
and the associated risk premium of debt instruments; and high-level authorities,
including parliament, receive a reference point to evaluate debt management
performance and make the debt manager accountable.

The first step towards implementation is for the DMO to draft an annual borrowing
plan (World Bank and IMF 2019, 25-27) that is consistent with the strategy. The plan
should determine the gross borrowing needs for each type of instrument to cover
not only the budgetary and rollover needs but also additional requirements coming
from cash management.

DMOs regularly monitor the annual borrowing plan quarterly to evaluate their
progress in implementing the debt management strategy. Countries review the
debt management strategy annually or more often if macroeconomic or market
conditions change significantly.

m
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2.3. Risk Management: Indicators and
Practices

Debt management strategies are plans to manage the risks affecting the government
debt portfolio and are expressed in terms of risk indicators. We explain the different
types of risks and how they can be managed. We start with defining and quantifying
each type of risk, measure exposures through risk indicators and end with techniques
debt managers use to mitigate exposures, accompanied by practical examples.

2.3.1. Refinancing risk

Refinancing risk is the danger that debt will have to be rolled over at an unusually
high cost or, in extreme cases, cannot be rolled over at all (World Bank and IMF
2014, 18). Refinancing risk occurs when debt comes due and threatens countries
with fiscal deficits or insufficient surpluses to cover principal repayments.

Refinancing risk equals the debt to be refinanced multiplied by the potential increase
in the interest rate at the time of refinancing. Since the potential for refinancing
problems is not the same across all debt instruments, the risk of each instrument
should be quantified separately. For instance, commercial and concessional borrowing
in foreign currencies have different refinancing exposures. While commercial
borrowing will likely evaporate during global financial turmoil, access to concessional
windows from multilaterals such as the IMF or the World Bank may continue or
even increase during crises. If interest-rate volatility is significantly different across
currencies, a separate calculation for refinancing risk is warranted:

Refinancing risk = Debt to be refinanced x Potential increase in interest rates (1)

The public debt manager’s decisions influence both factors in calculating refinancing
risk. If debts are contracted so that redemptions accumulate at a given point, the
likelihood of financiers requiring higher interest rates for new lending may increase:
quantity and price would become linked.

Exposure to refinancing risk can be calculated through (1) the shape of the
redemption profile, (2) the share of debt falling due within the first year and (3)
the average time to maturity (ATM). Large spikes in the redemption profile suggest
vulnerability to refinancing shocks in specific periods, while the share of debt falling
due in year 1 measures the degree of concentration affecting refinancing in the
short term. ATM shows, on average, the time the DMO needs to refinance its debt
portfolio; the longer the ATM, the lower the frequency of refinancing and the less
likely the portfolio’s exposure to that type of risk.

The redemption profile describes the moments when debt will have to be repaid.
For many developing countries, the picture for domestic debt is extremely different
from that of external debt. In Sierra Leone, the domestic debt profile is highly
concentrated in the exceedingly short term, while their external debt shows a
smooth redemption profile (Figure 2.2).



Chapter 2 - Formulating a Debt Management Strategy n3

Figure 2.2. Redemption Profile in Sierra Leone as of the End of 2020
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For Sierra Leone, domestic debt falling due within one year is an appropriate
indicator of refinancing risk. With redemptions of SLL6.2 trillion in 2021, an
increase of 1% in the local interest rate would increase budget expenditures by
SLLO.9 trillion, which is about 2% of GDP and 10% of government revenues.*®
More than 70% of the domestic debt maturing within one year is clearly a worrisome
source of vulnerability for the government budget.

ATM is computed as the weighted average of the time to maturity of all individual loans
and securities that comprise the government debt portfolio. Tracking the indicator
allows an observer to judge whether the debt manager is extending or shortening
the redemption profile. However, as an average, the indicator cannot detect whether
refinancing problems are imminent. Expression (2) shows the calculation of ATM:

ATM 2 At 2
w5 A P

where ATM, is the average time to maturity of the debt portfolio at time t=0, and A,
is the t period principal payment in the portfolio. The sum of A,in the denominator
equals the stock of debt at t=0.

The three indicators provide different information and should be used together. The
share of debt falling due in year 1 alerts authorities to potential problems coming
up soon but ignores refinancing vulnerabilities from year 2 onward. These problems
can be detected by the redemption profile. ATM cannot detect refinancing issues
in specific years but provides a summary measure of the refinancing profile of the
entire debt portfolio.

59 While less than a third of Sierra Leone’s debt stock as of the end of 2020 was denominated in local currency, interest
payments in 2021 were 3.8 times those of foreign currency debt. This shows the abysmal difference between the low
concessional rates of IFl loans and the extremely high interest rates of local currency obligations. For the complete
strategy document, see Sierra Leone, Ministry of Finance 2022.
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Typical tools to mitigate refinancing exposure include (1) avoiding concentration of future
repayments, (2) establishing prudential limits to exposure indicators, (3) issuing bonds
with amortizing structures (although undesirable for liquidity purposes), (4) extending
average maturity during favorable times, (5) diversifying borrowing sources, (6) tapping
market sources in good times and saving concessional credit lines for bad times, (7)
maintaining a liquidity cushion (despite the cost of carry), and, if possible, (8) keeping
treasury bills and floating-rate and inflation-linked bonds in the issuance program.t
DMOs with no access to debt buybacks and exchanges can only smooth out the
redemption profile through the borrowing program. The restriction is not problematic
when governments contract multilateral loans that offer long-term amortizing structures.
Still, it becomes challenging with domestic instruments, especially if the investor base
comprises mainly commercial banks. Debt managers operating in deep markets
frequently transact buybacks and exchanges to deal with issuance concentrated in a
few benchmark securities that create large spikes in the redemption profile. Instead of
leaving the benchmark securities in the market until maturity, debt managers repurchase
them or exchange them for other securities a year or two before they come due.

Uruguay offers one of the best examples of how to manage refinancing risk.
Argentina’s default in 2001 triggered a sudden stop in foreign capital inflows, which
affected Uruguay, a neighboring country with highly correlated business cycles.
While Uruguay’s refinancing needs were not especially large in 2003, the country
barely escaped a default (see the spike in the country risk in Figure 2.3) and a bank
run thanks to a joint rescue package provided by the IMF, the World Bank and the
Inter-American Development Bank. After that episode, the authorities decided to
prioritize mitigating refinancing risk.

Figure 2.3. Uruguay Foreign Exchange Debt and Spread over United States Treasury Bills
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Source: Hatchondo and Martinez 2010.

60 In times of market turbulence, investors tend to look for safe and liquid instruments and stay away from those
that pose more exposure to a rise in interest rates or inflation. Short-term instruments such as T-bills provide such
protection as they quickly adjust to higher interest rates and allow investors to cash them in if need be. Floating-rate
instruments protect against rising interest rates, although they can be less liquid than T-bills. Finally, inflation linkers
protect investors against sudden outbursts of inflation, such as those occurring after the pandemic.
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In the mid-2000s, the government of Uruguay embarked on a series of operations
to smooth out its redemption profile. Within six years, the amount of debt to be
refinanced within one year dropped from about 8% to 2.5% of GDP and the profile
flattened dramatically (Figure 2.4). The drop was made possible by extending the
maturity profile and entering liability management operations where short-term
debt was exchanged for longer-term debt. The authorities decided to hold a cash
buffer equal to nine months of debt payments, protecting the country from a 90%
reversal in capital inflows. The development of the domestic debt market helped
reduce dependence on Eurobonds, which were more prone to refinancing shocks.

Figure 2.4. Smoothing Uruguay Redemption Profile, 2004-2010
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2.3.2. Interest-rate risk

Interest-rate risk is the likelihood of increases in the cost of servicing debt because
of rises in market interest rates. It refers to the vulnerability of the debt portfolio
at the point where the interest rate on variable-rate debt is re-fixed or fixed-rate
debt is refinanced.

Interest-rate risk is equal to the debt whose interest rate is resetting multiplied
by the potential increase in the interest rate at the time of reset. The first term is
portfolio exposure and comprises two components: existing debt contracted at
floating rates and fixed-rate debt that falls due and needs to be rolled over. The risk
factor refers to the volatility of interest rates.

Interest-rate risk = Debt to reset the rate x Potential increase in interest rates (3)

Since a debt portfolio can have multiple interest-rate types, interest-rate risk should
be calculated separately for the sub-portfolios. A separate calculation applies
to borrowing from multilaterals versus commercial borrowing and commercial
borrowing by currency. For instance, the potential increase of United States (US)
dollar interest rates after the coronavirus disease (COVID-19) pandemic could be
far greater than that of yen interest rates.

The two main indicators of exposure to interest-rate risk are (1) the share of debt
in the portfolio with interest-rate refixing within a given period and (2) the average
time to refix (ATR). The two indicators offer complementary information and should
be used together.

The share of debt with interest-rate refixing within a given period (typically a year)
is the percentage of the total outstanding debt whose interest rate will be reset
over that period. The selection of the period should reflect the portfolio structure:
for instance, if a significant portion of the government debt is contracted in T-bills
at tenors shorter than one year, debt managers may want to measure the share
of debt whose interest rate will be refixed within the next three or six months, in
addition to measuring the exposure annually.

ATR measures, on average, the time until the entire government debt portfolio
changes its interest rate. The longer the ATR, the less frequently changes in market
interest rates impact the government debt portfolio; in contrast, a short ATM driven
by a large share of floating-rate or short-term fixed-rate debt reveals a government
debt portfolio highly sensitive to movements in interest rates. Expression (4) shows
the calculation of ATR:

SALL
ATR,, = W 4)
t=1 ¢

where ATR, is the average time to refix debt portfolio at time t=0, and A, is the
amount of principal resetting the interest rate at period t. The summation of A, in
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the denominator is equal to the stock of debt at t=0. The mix of fixed- to floating-
rate debt gives an incomplete image of portfolio exposure to interest-rate risk,
particularly for debt portfolios with a substantial position of short-term fixed-rate
debt. For instance, a government debt portfolio comprising exclusively T-bills and
no floating-rate instruments will have a large exposure to interest-rate risk even
though all debt is contracted at fixed rates.

Some countries use the Macaulay Duration as an indicator of exposure to interest-
rate risk. Like ATR, the Macaulay Duration provides a weighted average of the
time until the interest r