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This chapter presents some specific analytical tools 
that are used to analyze public sector debt statistics 
in three areas: (i) debt sustainability analysis (DSA), 
(ii) port folio analysis, and (iii) fiscal risk and vulner-
ability analysis. 

A. Introduction

9.1 Significant work is underway in the statistics and 
accounting professions to add considerations of sustain-
ability to measurements of public sector debt. Although 
the adoption of standards in this area is like ly to take 
some time, some applications are gradually becoming 
broadly accepted. This chapter provides an introduc-
tion to debt sustainability analysis, portfolio analysis, 
and fiscal risk and vulnerability analysis—which are at 
different stages of definition and develop ment.1 These 
forms of analysis use debt statistics in an attempt to 
answer various “what if” questions related to sustain-
ability and vulnerability. 

B. Debt Sustainability Analysis

9.2 The objective of debt sustainability analysis 
(DSA) is to evaluate a country’s capacity to finance 
its policy agenda and service the ensuing debt with
out unduly large adjustments that may compromise 
its macroeconomic stability and/or that of its econo mic 
partners (see Box 9.1). As part of the IMF’s efforts 
to better detect, prevent, and resolve potential crises, 
a formal framework for conducting public sec tor and 
external debt sustainability analyses was intro duced in 
2002.2 The framework aims to bring greater accuracy, 
effectiveness, discipline, and transparency to DSAs.

1These approaches are used for purposes of IMF surveillance and 
use of Fund resources. 

2See IMF 2003.

Box 9.1.  Definition of debt sustainability

Debt is sustainable when a borrower is expected 
to be able to continue servicing its debts without an 
unrealis tically large correction to its income and 
expenditure balance. Debt sustainability, thus, reflects 
a country’s sol vency, liquidity, and adjustment capacity: 

•	 A government is solvent if the present value (PV) 
of its current and future primary expenditure (net of 
interest) is no greater than the PV3 of its current and 
future stream of income receipts. 

•	 A government is liquid if it is able to rollover its 
maturing debt obligations in an orderly manner. 

•	 Debt sustainability also captures the notion that 
there are social and political limits to adjustments 
in spend ing and revenue that determine a country’s 
willingness (as opposed to its economic ability) to 
pay.

1. The debt sustainability analysis (DSA) 
framework

9.3 The DSA framework consists of two comple
mentary assessments of the sustainability of (i) to tal 
public sector debt and (ii) total external (i.e., public 
and private) debt. It focuses on gross rather than net 
debt, to facilitate comparability of informa tion across 
countries—since data on asset positions are usually not 
available on a consistent and/or timely basis. For both 

Some Tools for Public 
Sector Debt Analysis

CHAPTER

9

3A common way to represent the solvency condition is through the 
government’s inter-temporal budget constraint, which is the ability 
of the general government to meet the costs of servicing its debt 
through future revenues, measured at present value (PV): 
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public sector debt and external debt, the assessment 
is made by comparing the path of debt indicators in a 
baseline scenario and in a series of sensitivity tests. The 
baseline scenario is based on a set of macroeconomic 
projections that articulate the government’s intended 
policies. The framework re quires an explicit specifica-
tion of the main assump tions and parameters under-
lying the baseline scenario and the stress tests. The 
paths of debt indicators in the baseline and the stress 
tests permit an assessment of the vulnerability of the 
country to shocks.

9.4 The objective of the assessment is threefold:

•	 Assess the current debt situation, including the 
outstanding stock position, its maturity structure, 
the fixed or variable interest rate composition, cur-
rency composition, and by debt holder;

•	 Identify vulnerabilities in the debt structure or the 
policy framework so that policy corrections can be 
introduced before payment difficulties arise; and

•	 In cases where such difficulties have emerged, or 
are about to emerge, examine the impact of alter-
native debt-stabilizing policy paths.

9.5 DSA results should not be interpreted in a mech-
anistic or rigid fashion, but should be assessed against 
relevant country characteristics, including the country’s 
policy track record and policy space. For instance, a 
certain path for the primary balance (which has critical 
implications for the trajectory of debt ratios) might be 
politically difficult to sustain in one country but not 
in another country. The degree of ex posure to various 
market risks (for example, interest rate risk or rollover 
risk) is also a critical consideration in assessing debt 
sustainability (see Box 9.2). Thus, DSAs provide valu-
able inputs for macroeconomic policy design but can-
not, in isolation, determine an optimal borrowing path.

2. The debt sustainability analysis (DSA) 
framework for low-income countries

9.6 The DSA framework described above is more 
suitable for countries other than low-income coun tries4 
(LICs). LICs differ in that their development needs 
are large relative to their resource envelope; they rely 
to an important extent on external aid; they have a 
higher susceptibility to external and domestic shocks 
and more uncertain returns on public investments; nar-
row production and export bases, of ten concentrated in 
a limited number of primary com modities, for which 
prices are determined in world markets; and a tendency 
to weaker policies and insti tutions, including in project 
implementation and debt management.

9.7 To ensure these characteristics are adequately 
taken into account in DSAs, the World Bank and IMF 
jointly introduced a debt sustainability framework 
for lowincome countries (DSF5) in 2005. The DSF 
modifies the general framework for debt sustainability 
analysis described above to reflect low-income coun-
tries’ circumstances. For instance, it uses a 20-year 
projection horizon as opposed to the five-year period 
applicable in DSAs for other countries, reflecting the 
longer maturity of LICs debt. Also, debt indicators for 

Box 9.2.  Assessing debt sustainability 

Debt sustainability can be assessed on the basis of dif-
ferent debt and debt-service indicators relative to measures 
of repayment capacity. Repayment capacity can be mea-
sured in terms of GDP, export proceeds, or fiscal revenue: 

•	 GDP ratios allows the indicators to be adjusted by the 
size of the economy; 

•	 Export ratios indicate whether the country can be 
expect ed to generate sufficient foreign exchange to 
meet its external debt obligations in the future; 

•	 Revenue ratios measure the government’s ability to 
mo bilize domestic resources to reimburse debt. 

The most relevant measure of repayment capacity 
depends on the constraints that are the most binding 
for a specific country. Ratios of debt stock relative 
to repayment capacity measures indicate the burden 
represented by the future obli gations of a country and 
thus reflect long-term risks to solven cy, while the time 
path of debt-service ratios indicates the likelihood and 
pos sible timing of liquidity problems.

While debt sustainability ratios are generally based 
on the nominal value of debt, for countries with access 
to conces sional finance, the present value (PV) of debt 
provides a bet ter measure of the burden of future debt-
service payments.

The design of appropriate borrowing strategies also 
needs to take into account country-specific circum-
stances. A country’s capacity to absorb new financing 
productively and eventually to repay its debt depends 
on a variety of elements, many of them of a structural 
nature. They include the savings pro pensity of the pri-
vate sector; the degree of financial develop ment of the 
economy; productivity growth; the government’s ability 
to expand the tax base, raise tax rates, and compress 
public spending; and demographic developments.

4As defined by the World Bank. 
5An appropriate acronym would probably be DSF LIC or LIC 

DSF. However, in practice the shorter acronym DSF is widely used 
for the debt sustainability analysis framework for low-income coun-
tries. 
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LICs are expressed in present value terms because their 
debt is predomi nantly concessional. Finally, for LICs, 
the DSA framework is extended to include an explicit 
rating of the risk of external debt distress. Usually, a 
large component of external debt is public sector debt. 

9.8 The DSF is mainly a tool to help policymak
ers strike a balance between achieving develop ment 
objectives and maintaining debt sustainabil ity. It 
guides the design of policies that help prevent the emer-
gence, or reemergence, of debt distress in low-income 
countries.6 It is built on three pillars:

•	 A standardized forward-looking analysis of pub-
lic sector and external debt and its vulnerability 
to shocks (baseline scenario, alternative scenarios, 
and standardized stress test scenarios are com-
puted);

•	 A debt sustainability assessment, including an 
ex plicit rating of the risk of external debt distress; 
and

•	 Recommendations for a borrowing (and lending) 
strategy that limits the risk of debt distress.

9.9 Under the DSF, countries are classified into 
three policy performance groups: strong, medium, 
and weak (see Table 9.1).7 Different indicative thres-
holds are used for debt burdens depending on the per-
formance category. Thresholds corresponding to the 
strongest policy performers are the highest, indicating 
that in countries with good policies debt accumulation 
is less risky. 

9.10 Currently, ratings are compiled only for exter-
nal debt distress. While it is possible to compile simi-
lar ratios for public sector debt, there are no generally 
accepted thresholds for the risk of total public sector 
debt distress. In part, this is due to the conceptual dif-
ferences between external and domestic debt. How ever, 
the DSF also takes into account the risk posed by the 
accumulation of domestic debt and acknowledges the 
different nature of these risks.8

Table 9.1.  External Debt Burden  
Thresholds under the  

Debt Sustainability Framework (DSF)

Present value (PV) of debt in 
percent of

Debt service in 
percent of

Exports GDP Revenue Exports Revenue

Weak 
policy

100 30 200 15 25

Medium 
policy

150 40 250 20 30

Strong 
policy

200 50 300 25 35

9.11 The risk of external debt distress is assessed by 
comparing external debt burden indicators with indic-
ative policy-dependent debt burden thresholds.9 The 
thresholds reflect the empirical findings that the exter-
nal debt levels that LICs can sustain are influenced by 
the quality of their policies and institutions,10 which 
are measured by the Country Policy and Institutional 
Assessment (CPIA) index, compiled annually by the 
World Bank. 

9.12 There are four ratings of external debt distress 
in the DSF11:

•	 Low risk: all debt burden indicators are well 
be low the thresholds.

•	 Moderate risk: debt burden indicators are below 
the thresholds in the baseline scenario, but stress 
tests indicate that the thresholds are breached if 
there are external shocks or abrupt changes in 
macroeconomic policies.

•	 High risk: one or more debt burden indicators 
breach the thresholds under the baseline scenario.

•	 Debt distress: the country is already having 
repay ment difficulties.

9.13 Since its inception in 2005, the DSF has be come 
an effective tool for debt sustainability analysis in LICs. 
Many donors, lenders, and borrowers use the DSF 
actively to determine the amount and types of financ-
ing that are consistent with long-term public sector or 
external debt sustainability and progress toward achiev-

6The objectives of the DSF differ from those of DSAs carried 
out under the Heavily Indebted Poor Countries (HIPC) Initia tive in 
that the latter focus on the reduction of an existing debt burden to 
sustainable levels.

7The World Bank’s Country Policy and Institutional Assess ment 
(CPIA) index is used.

8See IMF and IDA 2006b.

9For SDRs, only net debt interest obligations—that is, when SDR 
holdings are less than cumulative allocations—are cap tured in the 
DSA.

10See Kraay and Nehru 2006, IMF and IDA, 2004a, 2004b, 
2004c, 2005, and 2008.

11See IMF and IDA 2008.
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ing development objec tives. The DSF also helps other 
lenders coordinate and implement sustainable lending 
policies. For example, the OECD Working Party on 
Export Credits and Guarantees agreed in January 2008 
on a set of prin ciples and guidelines for sustainable 
lending to LICs.12

9.14 The DSF enhances access, quality, compara-
bility, and timeliness of information on the debt situ-
ation of LICs. LIC DSAs are published annually on the 
external Web sites of the IMF and the World Bank.13 
Regular updates of the DSAs allow stakeholders to 
base their decisions on the most recent developments 
and help detect and monitor emerging vulnerabilities 
at an early stage. Since late 2009, the design of debt 
limits in IMF-sup ported programs relies extensively on 
the results of DSAs. More specifically, countries with 
lower debt vulnerabilities (according to the DSA) have 
more flexibility in setting their borrowing strategies, 
inclu ding with regard to nonconcessional borrowing.

9.15 The effectiveness of the DSF depends on its 
adaptability and its broad use. The IMF and the World 
Bank are continuously monitoring the evolving pat-
tern in LIC financing, adapting the ele ments of the 
framework as appropriate to meet new challenges. For 
example, the DSF takes into account the impact of pub-
lic sector investment on growth and the role of remit-
tances as a source of external financ ing, and adopts a 
flexible approach in the treatment of the external debt 
of public corporations.14

C. Portfolio Analysis and Medium-
Term Debt Strategy (MTDS)

9.16 The MTDS, designed by the World Bank and 
the IMF, provides a framework for developing an 
effec tive public sector debt management strategy—
that is, to achieve a desired composition of the public 
sec tor debt portfolio that reflects a cost-risk analy-
sis and captures the government’s preferences with 
regard to the cost-risk trade-off. It is a tool for evaluat-
ing and managing the risk involved in different debt 
com positions; facilitating coordination with fiscal and 
monetary management; and enhancing transparency. It 

operationalizes country authorities’ debt manage ment 
objectives—for example, ensuring the govern ment’s 
financing needs and payment obligations are met at the 
lowest possible cost consistent with a pru dent degree of 
risk. The MTDS framework under scores the need for 
sound public sector debt manage ment data.15

9.17 Developing effective medium-term debt man-
agement strategies requires a number of important 
interlinkages to be recognized (see Figure 9.1). Ideal ly, 
the medium-term debt strategy should be embed ded in 
an overall framework that includes: 

•	 debt sustainability analysis; 

•	 considerations of the wider economic framework;

•	 a cost-risk analysis of the various financing strate-
gies available; 

•	 an annual borrowing plan to operationalize the 
strategy in the immediate budgetary period; and

•	 market development plans.

9.18 To determine the appropriate debt manage ment 
strategy, the performance of alternative strate gies should 
be evaluated in terms of their impact on costs and risks 
(see Box 9.3 and Figure 9.1). The cost of following each 
strategy should be assessed under a baseline scenario for 
key macroeconomic and market variables, and under vari-
ous risk scenarios. For the choice of strategy and associ-
ated future borrowing decisions to be robust, it is crucial 
that the risk scena rios are appropriately identified and 
reflect a sound understanding of the macro framework. 
For example, it would be important to have the correct 
understand ing of how the interaction between nominal 
interest and exchange rates and inflation affects key ratios, 
such as Interest/GDP or Present Value Debt/GDP.

9.19 Data needs for specification of an MTDS are 
relatively demanding. Countries should have in place a 
robust debt recording system to provide an accurate, con-
sistent and comprehensive database of domestic, external 
and guaranteed debt of the government. A good debt 
recording system would readily provide the following:16

•	 An accurate breakdown of the outstanding nomi-
nal debt by various characteristics, including cur-
rency composition, creditor composition, original 

12See OECD 2008.
13See http://www.imf.org/external/pubs/ft/dsa/lic.aspx and http://

www.worldbank.org/debt.
14See relevant documents at: http://www.imf.org/external/pubs/

ft/dsa/lic.aspx).

15The framework was adopted by the Boards of the IMF and World 
Bank in March 2009; it is described in “Developing a Medium-term 
Debt Management Strategy (MTDS): Guidance Note for Country 
Authorities.”

16See also Chapter 10 of this Guide.
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Figure 9.1.  Interlinkages to be Recognized in Developing Effective Medium-Term Debt  
Management Strategies

Cost-Risk Analysis

Medium-Term Debt 
Strategy (MTDS) 

Formulation

Macroeconomic
Framework /

Debt Sustainability

Financing Sources / 
Market Development

Annual Borrowing 
Plan

Information on
cost and risk

Macro, market, and
other constraints

Market development initiativesInformation on cost and risk

Consistency /
Constraints

Demand constraints /
Pricing factors

Budget 
projections

Market 
development 

factors

Desired
instrument
composition

The medium term debt strategy (MDTS) involves an eight step process:The medium-term debt strategy (MTDS) involves an eight step process:

1.  Identify the objectives for public sector debt management and scope of the MTDS.

2.  Identify the current debt management strategy and analyze cost and risk of the existing debt.

3.  Identify and analyze potential funding sources, including cost and risk characteristics.

4.  Identify baseline projections and risks in key policy areas—fiscal, monetary, external, and market. 

5.  Review key longer term structural factors.

6.  Identify the cost-risk trade-offs, and assess and rank alternative strategies.

7.  Review implications of candidate debt management strategies with fiscal and monetary policy authorities, 

and for market conditions.

8.  Submit and secure agreement on the MTDS.
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and re maining maturity, type of concessionality, 
and in strument composition (including by interest 
rate type).

•	 Repayment and interest payment schedules aggre-
gated across various categories of debt.

•	 Some basic portfolio indicators, such as average 
time to maturity,17 average time to refixing,18 pro-

portion of foreign currency debt, share of debt 
with vari able interest rates, etc.

•	 Payment schedules for interest and amortization 
of individual loans and securities, along with the 
associated payment notices.

9.20 Ideally, the system would interface with other 
key systems including (i) the payments system used 
to make debt servicing payments; (ii) the transaction 
management system (where relevant); (iii) the auction 
system (if separate from the transaction management 
system); and (iv) the government’s financial manage-
ment information and accounting system(s).

D. Fiscal Risk and Vulnerability

9.21 The fiscal risks that contribute to vulnerability 
of the public finances go beyond those that can be 
captured in the portfolio analysis framework described 
above. At the most general level, fiscal risks may 
be defined as any potential differences between 
actual and expected fiscal outcomes (for example, 
fiscal balances and public sector debt). Such deviations 
can occur, for instance, because budgets are based on 
as sumptions that, in the end, may not materialize, or 
because operations were initially conducted off-bud get.

9.22 Sources of risk include unforeseen shocks to 
macroeconomic variables (economic growth, com-
modity prices, interest rates, or exchange rates) as well 
as calls on several types of contingent liabilities (i.e., 
obligations triggered by an uncertain event). These con-
tingent liabilities may be explicit (i.e., defined by law 
or contract, for example, debt guarantees) or im plicit 
(i.e., moral or expected obligations for the gov ernment, 
based on public expectations or pressures, for example, 
bailouts of banks or public sector enti ties). Implicit 
contingent liabilities include potential fiscal costs from 
banking crises and natural disasters, covering public 
corporations or local government loss es, or calls on 
guarantees, notably in the case of pub lic-private part-
nerships (PPPs), and long-term future obligations for 
social security benefits.

Box 9.3.  Assessing cost-risk trade-offs 

Specification of a medium-term debt strategy 
(MTDS) requires detailed analysis of cost and risk in 
the debt portfolio. For this, the debt manager should 
identify clear and relevant definitions of both cost and 
risk. Key measures of cost are the following: 

•	 Interest cost—key for budget preparation; 

•	 Interest/GDP or Interest/Revenues (with inter-
est adjusted for the capitalization and indexation 
effects)—captures the economic burden of debt; and 

•	 Present value of Debt/GDP (or Debt/GDP, if the debt 
is nonconcessional) also captures the extent of the 
debt burden.

Key portfolio risk measures relevant for debt manag-
ers are described in “Developing a Medium-term Debt 
Management Strategy: Guidance Note for Country 
Authorities,” IMF and World Bank (March 2009). 

To assess the cost-risk trade-off, the focus is typically 
on market risk (i.e. the exposure to shifts in interest and 
ex change rates), where risk is measured as the poten-
tial for the cost to deviate from its expected outcome. 
However, effective debt management means managing 
a spectrum of risks that also include refinancing/roll-
over, and operational risk. For example, the materializa-
tion of refinancing (or rollover) risk—that is, the risk 
that debt will have to be rolled over at unusually high 
cost, or, in extreme cases, cannot be rolled over at all, 
can lead to exceptionally large increases in government 
fund ing costs, or to inability to refinance loans coming 
due. This risk can be aggravated by excessive reliance 
on certain credi tors or market segments for financing, 
or by the choice of exchange rate regime. For example, 
under a fixed exchange rate regime rollover risk is much 
more important as the ex change rate cannot adjust to 
market conditions.

17The average time to maturity measures the weighted aver age 
time to maturity of all the principal payments in the portfolio. It 
shows how long it takes on average to rollover the debt portfolio. A 
shortening of this indicator suggests that the portfolio is being rolled 
over more frequently therefore is more exposed to refinancing shocks.

18The average time to refixing is a measure of weighted aver age 
time until all the principal payments in the debt portfolio become 
subject to a new interest rate. For zero-coupon bonds and bonds 
with fixed coupons, it corresponds to the residual life of the bond. 

For floating rate notes, it corresponds to the time until the next 
coupon is refixed. As an average measure, this indicator provides 
information over time of the changes in the portfolio’s average time 
to refixing. A shortening of this indi cator suggests that the portfolio 
is, on average, facing a new interest rate more frequently and there-
fore is more exposed to refixing shocks.  
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1. The statement of fiscal risks

9.23 As a first step toward comprehensive fiscal risk 
analysis and management, the IMF recommends the 
preparation and publication of a Statement of Fiscal 
Risks, to be submitted to the legislature as part of the 
annual budget.19 A main function of this state ment is to 
provide a framework for understanding and managing 
contingent liabilities and, more generally, to help gov-
ernments decide how much risk to take on. 

9.24 The Statement of Fiscal Risks should include 
a comprehensive enumeration of the risks facing gov-
ernment, together with a probability or other evalu-
ation of each risk’s materializing—to the extent that 
such information exists and its disclosure does not 
create moral hazard. Such a statement is of necessity 
open-ended and partly qualitative (rather than purely 
statistical), since varying amounts of information are 
available on the different kinds of risks. 

9.25 Even mere identification of fiscal risks will 
contribute to more informed risk-management deci-
sions and will promote earlier and smoother policy 
responses (for example, offsetting measures can be 
identified in advance). 

9.26 Although risks may be adequately identified 
in the absence of disclosure, a commitment to mak-
ing information on fiscal risks publicly available sub-
jects the evaluation of the risks to additional scrutiny. 
A transparent disclosure policy should strengthen the 
accuracy and coverage of information on risks. 

2. Fiscal risk analysis

9.27 An evaluation of fiscal risks is an input to help-
ing governments define a strategy for managing what-
ever debt (and other liabilities and assets) they have 
chosen to hold and for deciding which should be part 
of a long-term portfolio and which should be dis posed 
of.20 While fiscal risks may be analyzed indivi dually, 
different risks may partially offset each other or may 
occur under different circumstances. 

9.28 To get a sense of the overall risk to public 
sector solvency, it is important to conduct an assess-
ment covering the different risks at the same time. This 
should be done by analyzing alternative scena rios. 
Like DSAs, these should include the implications of 

changes in macroeconomic variables, but they should 
also explore the implications of assumptions regard-
ing: the probability of occurrence of various contingent 
liabilities; and prices and recovery rates of financial 
assets on the government’s balance sheet.

9.29 Compilation of accurate public sector statis tics 
is a crucial step in conducting such an assessment:

•	 The institutional coverage of statistics used to 
assess fiscal risks should be as broad as possible, so 
as to encompass all activities with potential impli-
cations for the public finances (including quasi-fis-
cal activities). The statistics should, there fore, also 
cover, to the extent possible, other public sector 
entities (for example, extrabudgetary funds, nonfi-
nancial public corporations, the central bank, and 
other public financial corporations) that may be 
excluded from the central or general govern ment 
definition but may generate significant fiscal risks.

•	 The scope of these statistics should also be as 
broad as possible, covering data on flows, as well 
as stock positions presented on a detailed balance 
sheet of the public sector (using an integrated 
framework, such as the Government Finance Sta-
tistics [GFS] system). Also, information should be 
disseminated on implicit and explicit contingent 
liabilities (as an example, see Table 5.12 for a pre-
sentation of explicit contingent liabilities and net 
obligations of future social security benefits).

•	 To provide an accurate assessment of the public 
sector’s financial situation, particular attention 
should be attached to the quality of the statistics, 
including with regard to the estimation of the 
market value of assets and liabilities.
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