DEBT REDUCTION, FISCAL ADJUSTMENT AND GROWTH
IN CREDIT-CONSTRAINED ECONOMIES

Emanuele Baldacci,” Sanjeev Gupta™ and Carlos Mulas-Granados'

This paper assesses the effects of fiscal consolidations associated with public debt reduction
on medium-term output growth during periods of private debt deleveraging. The analysis covers
107 countries and 79 episodes of public debt reduction driven by discretionary fiscal adjustments
during 1980-2012. It shows that expenditure-based, front-loaded fiscal adjustments can dampen
growth when there are credit supply restrictions. Instead, fiscal adjustments that are gradual and
rely on a mix of revenue and expenditure measures can support output expansion, while reducing
public debt. In this context, protecting public investment is critical for medium-term growth, as is
the implementation of supply-side, productivity-enhancing reforms.

1 Introduction

The recent increase in the ratio of public debt to GDP in advanced economies has been
accompanied by the assumption of banking sector liabilities by the public sector following the
inception of the global crisis in 2007.' The average contribution of financial sector support to gross
public debt has been over 10 per cent of GDP.” This has worsened public debt dynamics in some
countries, raised market pressure on credit risk spreads and undermined output recovery. In
addition, access to credit by the private sector has been hampered by the deterioration in balance
sheets of the banking sector owing to accumulation of non-performing assets, funding pressures
from credit markets, and poor quality of collateral. As a result, output has been shrinking or
growing modestly in advanced economies, while fiscal and financial sector weaknesses remain to
be addressed (IMF, 2012a).

Under these conditions, fiscal consolidations have not succeeded in lowering public debt in
relation to GDP (IMF, 2012b). On the contrary, fiscal deficit-reducing measures in the presence of
credit restrictions have dampened domestic demand, which has lowered revenues and worsened the
budget position. The beneficial effect of fiscal adjustment on interest rates has been limited because
of the perceived link between sovereign and financial sector credit risks. Furthermore, monetary
policy effectiveness has been limited by impaired financial sector transmission channels.

This paper studies the effects of fiscal adjustment on output growth by focusing on credit
conditions that typically follow financial crises. The center of analysis is episodes of public debt
reduction arising from discretionary fiscal adjustment. In doing so, the paper departs from the
existing literature on the nexus between fiscal adjustment and growth, which typically side-steps
the question of whether ultimately public debt was reduced in the process. By focusing on the
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medium term, the paper complements recent studies on short-term fiscal multipliers (Guajardo,
Leigh and Pescatori, 2011; Corsetti and Muller, 2012).

The rest of the paper is organized as follows: Section 2 covers the literature review, Section
3 introduces a stylized framework to guide the empirical investigation and Section 4 presents data
and methodology of the econometric analysis. Results from the empirical analysis are presented in
Section 5, including some robustness tests, and the final section discusses their key policy
implications.

2 What explains the link between fiscal adjustment and growth?

There is little consensus in the literature on the short-term output effects of deficit reduction.

This has recently been attributed to the way in which discretionary fiscal policy is measured
(Guajardo, Leigh and Pescatori, 2011). It is contended that the “traditional” method® — which
identifies discretionary adjustments on the basis of changes in the cyclically-adjusted primary
balance (CAPB) — could be biased in favor of supporting expansionary fiscal contractions. Changes
in cyclically-adjusted fiscal variables often include non-policy changes (such as a boom in the
stock market that improves tax revenues or other developments that raise private consumption and
investment).* An alternative is to identify episodes of fiscal adjustment on the basis of budget plans
and government press releases to highlight true discretionary budget changes.” Empirical findings
tend to differ depending on the method used to identify consolidation episodes: while some authors
(Alesina and Perotti, 1996; Perotti, 1999; Alesina and Ardagna, 2010) find evidence of output
growth three years after the end of a deficit-consolidation episode under the “traditional” approach,
supporters of the “narrative” approach find that a 1 per cent reduction in the fiscal deficit dampens
output by 0.75 per cent in the next two years (Devries and others, 2011; Guajardo, Leigh and
Pescatori, 2012). In empirical papers with large sample of countries, where budget plans are not
easily available, the “traditional” approach based on changes in the CAPB is still the most
commonly used.

There is greater consensus in the literature on the medium-term effects of fiscal adjustment
on output growth. If deficit cuts succeed in lowering public debt, they reduce the uncertainty about
debt sustainability and expected tax pressure, thus stimulating private investment and consumption
via lower interest rates, and higher labor force participation (IMF, 2012a). However, the
relationship between public debt and growth is complex: in empirical studies countries with higher
levels of public debt tend to experience more subdued growth (Reinhart and Rogoff, 2010), but low
economic growth can increase public debt ratios even when fiscal adjustment is in place (Herndon,
Ash and Pollin, 2013), thereby lowering output expansion.

The link between fiscal policy and medium-term output growth becomes even more complex
when credit market conditions are taken into account. Shortage of credit and impaired financial
channels can damage growth, while spillover of risks from financial sector to sovereigns can affect

®  See Alesina and Ardagna (2010).

As explained by Guajardo, Leigh and Pescatori (2011: 4): “For example, a boom in the stock market improves the CAPB by
increasing capital gains and cyclically-adjusted tax revenues (...) Such measurement error is thus likely to bias the analysis towards
downplaying contractionary effects of deliberate fiscal consolidation. Moreover, a rise in the CAPB may reflect a government’s
decision to raise taxes or cut spending to restrain domestic demand and reduce the risk of overheating. In this case, using the rise in
the CAPB to measure the effect of fiscal consolidation on economic activity would suffer from reverse causality and bias the
analysis towards supporting the expansionary fiscal contractions hypothesis.”

The alternative “narrative” approach to identifying fiscal adjustment episodes can be found in Romer and Romer (2010) and Devries
etal (2011).
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debt sustainability. However, studies that deal with the interaction between fiscal policy, financial
markets and output growth are limited. The existing literature can be classified into three groups:

» Studies that focus on the reaction of financial markets to fiscal policy: most papers show that
financial markets value fiscal discipline (Ardagna, 2004; Alesina and Ardagna, 2010; Cottarelli
and Jaramillo, 2012). Interest rates, particularly those on long-term government bonds, fall
when fiscal conditions improve and rise in periods of budget deteriorations. Stock market prices
surge around times of substantial fiscal tightening and plunge in periods of loose fiscal policy.

* Studies that focus on the effect of financial crises on fiscal conditions : recent empirical
analyses have shown that financial crises worsen significantly countries’ fiscal position, both in
terms of government balance and public debt (Reinhart and Rogoff, 2009; Laeven and Valencia,
2008; 2012). In fact, the repair of the banking sector is found to be a pre-condition for a fiscal
consolidation to succeed (Barrios and others, 2010).

* Studies that focus on the interaction between financial crises, fiscal multipliers and economic
growth: Baldacci, Gupta, and Mulas-Granados (2009) show that expansionary fiscal policies are
helpful in reducing recessions’ length after a financial crisis, while expenditure-based fiscal
consolidations are more likely to be successful in lowering public debt to sustainable levels.
However, this is partially valid in a post-financial crisis environment (Baldacci, Gupta, and
Mulas-Granados, 2012; IMF, 2012b). Output and consumption multipliers are unusually high
during episodes of financial distress (Corsetti, Meier, and Mueller, 2012) The expansionary
effects of expenditure-based deficit reductions start to dissipate when large public debt has been
accumulated due to the financial crisis and there is a need for new revenue sources.
Expansionary austerity is also more difficult when interest rates are close to the zero-bound
and/or when countries cannot devaluate (Cottarelli and Jaramillo, 2012; Baum and others, 2012;
Guajardo and others, 2012; IMF, 2012b; Blanchard and Leigh, 2013; IMF, 2013).

In parallel to this literature, the financial crisis and the subsequent accumulation of public
debt in advanced economies has motivated new research on the factors that help shorten successful
public debt reduction episodes (Baldacci, Gupta and Mulas-Granados, 2011, 2012; Eyraud and
Weber, 2013), and on the relative contribution of growth and fiscal policy to reducing debt-to-GDP
ratios (Escolano, 2010; Abbas et al., 2013)

The present article builds on these studies and assesses fiscal policy contribution to
medium-term economic growth in a context of private debt deleveraging and credit
constraints,which typically arises after financial crises. The analysis focuses in particular on the
fiscal mix that is more likely to lead to better output performance while reducing fiscal imbalances:
a key challenge for policymakers in many countries in these days.

3 A Stylized Framework of Fiscal Policy and Growth During Financial Crises

In order to answer the question above, this section develops a simple framework to help
underpin the econometric model tested in the paper. The framework describes an economy where
the government collects taxes and engages in transfers to households who save to accumulate assets
and consume out of wealth and income.

In this framework (discussed in detail in Annex 1), an increase in public debt above a
risk-free threshold triggers higher interest rates via a non-zero credit risk premium (Laubach,
2009), which reduces output through both lower investment and income.

Higher public debt would also have an indirect (negative) effect on growth via tax rates,
which need to rise to meet the budget constraint. In this context, fiscal consolidation can increase
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growth by reducing equilibrium tax rates and lowering the risk premium on interest rates. This
outcome is consistent with the expansionary fiscal contraction case (Alesina and Ardagna, 2010).

If public debt reduction is achieved by increasing taxes, private consumption would fall and
the capital stock would decline, reflecting lower savings owing to a fall in disposable income. This,
in turn, would reduce labor income and output. When fiscal consolidation relies on the reduction in
government current expenditure, output can be affected negatively via lower government
consumption and transfers to households. However, when public debt falls, risk premia on interest
rates could decline, boosting private investment and stimulating private sector growth.

In a standard Keynesian model, expenditure cuts may be more harmful than tax increases as
the fiscal multiplier of the former is higher. In the steady state solution of the model used in this
paper, this depends on the propensity to consume, the level of tax rates and expenditure
composition. For example, a reduction in public investment is more harmful to economic growth
than a fall in government consumption as it decreases the stock of public capital and lowers
productivity. In this Keynesian case, cuts in transfers are less damaging to growth as they impact
private consumption only through the share of disposable income that is not saved.

The stylized model also shows that the impact of spending cuts is in general less harmful for
economic growth when public debt is moderate and the tax rate is low. When adjustment needs are
large and the equilibrium tax rate is high, the growth elasticity of expenditure cuts increases: a
result consistent with the empirical findings in Baldacci, Gupta and Mulas-Granados (2012).

When fiscal consolidation is undertaken in a context of financial sector deleveraging,
spending cuts could also lower output via another channel in the model: the interaction of the fiscal
adjustment mix with capital accumulation.® This would call for a more balanced contribution of
revenue increases and savings to deficit reduction, compared to the expansionary fiscal contraction
approach. A balanced composition of fiscal adjustment in a context of private debt deleveraging is
more likely to have a positive impact on economic growth, in the presence of credit restrictions, by
limiting the negative effect of deficit reduction on private consumption. The next section will test
this hypothesis empirically.

3.1  Data and methodology

The starting sample used in this paper comprises 160 episodes of public debt reduction in
107 advanced and emerging economies during 1980-2012. The episodes are defined as at least two
consecutive years of reduction in the ratio of public debt to GDP.

In principle, the reduction in the debt-to-GDP ratio could stem from a decline in CAPB, a
reduction in interest rates, output growth, and other adjustments to the stock of debt (such as
privatizations and exchange rate movements). In our subsample, the key factor behind the
reduction in the debt ratio was the improvement in the CAPB.

We excluded countries that benefitted from debt relief and selected the public debt reduction
spells in which a discretionary fiscal adjustment had taken place.” This yielded a subsample of

Public debt reductions that rely on higher tax rates reduce savings and lower the economy's capital stock. In normal times, a smaller
capital stock would lower output by reducing capital intensity as well as total productivity. In the aftermath of a financial crisis,
however, a reduced capital stock lowers the wealth effect of asset repricing, which is positive for growth. The intuition for this result
is that in an economy with credit constraints, spending cuts further reduce resources available to consumers and investors, while tax
rises tend to hit the share of income that is not saved. The opposite is true for spending-based fiscal consolidations.

We followed the traditional approach (based on the change in the CAPB) to identify episodes of discretionary fiscal adjustment. We
first selected episodes in which there were at least two consecutive years of public debt reduction. In the second step, we looked at
(continues)
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Table 1
Descriptive Statistics
Control Variables Obs. | Mean | Std. Dev. | Min. | Max.
GDP growth (n+5) (percentage points) 532 2.9 2.2 2.3 8.2
Initial distance from debt target (percent of GDP) 371 28.6 19.1 24 | 67.1
Duration of debt consolidation (years) 530 8.6 34 2 17
Duration of deficit cut (years) 537 3.5 1.6 1 7
Size of deficit cut (percent of GDP) 495 3.9 2.2 0.2 9.9
Size of debt cut (percent of GDP) 536 | 30.7 26.6 0.5 | 120.1
Contemporaneous growth (percent of GDP) 502 4.5 1.6 0.1 8.1
(percentoftotal defct reduction) S| lsss | s )
Fiscal Variables Obs. | Mean | Std. Dev. | Min | Max
Change in direct taxes" 351 4.8 7.4 -8.8 12.1
Change in taxes on goods and services" 330 2.6 9.6 -7.5 18.3
Change in transfers expenditures'’ 396 24 9.1 -16.0 13.4
Change in wage expenditures'” 370 1.4 9.4 —-14.5 14.3
Change in goods and services expenditures'” 369 2.7 7.0 -6.0 10.2
Change in public investment expenditures'” 384 3.6 8.1 —14.1 12.8

M Percent of total revenues or total expenditures excluding outliers.

79 episodes of public debt reduction through fiscal adjustment, with an average duration of about
3.5 years (Table 1).

The dataset used for the empirical analysis includes three groups of variables: (i) GDP
growth and other macroeconomic variables from the IMF’s World Economic Outlook database;
(i) a set of indicators measuring credit restrictions imposed on the private sector and bank

spells with increases in the CAPB of at least 0.5 per cent of GDP per year, sustained for two years or more during the debt reduction
episode. Only episodes of public debt reduction with at least one period of discretionary fiscal adjustment within that period were
selected. If more than two fiscal adjustment periods occurred during the public debt reduction spell, average values for the fiscal
adjustment variables were used. In the robustness section, we test the sensitivity of the results to these assumptions.
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recapitalization needs from the IMF’s International Financial Statistics,® and (iii) data on budget
composition from the IMF’s Government Finance Statistics.

The average distance of initial public debt from a reference (sustainable) target ° was 28.6
percentage points of GDP. The average debt reduction during the episode amounted to
30 percentage points of GDP. In 45 per cent of the episodes the debt ratio was reduced to levels
below the sustainable threshold. During the debt reduction episodes, the average increase in CAPB
was 3.9 per cent of GDP, mostly owing to spending cuts (53 per cent of deficit reduction was
achieved through cuts in non-productive spending); annual real GDP growth averaged 3 per cent in
the five years after the end of the debt-reduction episode (Table 1).

A preliminary (bivariate) analysis of the data shows that after the debt consolidation spell,
economic growth was negatively correlated with the fiscal adjustment size (Figure 1), but
positively associated with the adjustment length (Figure 2) and contemporaneous GDP growth
(Figure 3). Post-episode economic growth is also weakly associated with the quality of the fiscal
adjustment (Figure 4),'° except in the presence of credit constraints (Figure 5) and bank
deleveraging (Figure 6).

The relationship between budgetary composition, fiscal adjustment, and economic growth is
estimated by regressing the average real GDP growth 5-years after the consolidation episode has
ended on a set of regressors, including fiscal and financial variables. The specification is consistent
with earlier studies on fiscal consolidation and growth during crises (Baldacci, Gupta and Mulas-
Granados, 2012). It is also consistent with the result of the illustrative model presented in
Section 3. The estimation equation is specified as follows.

k q m p
8ir = 0{+Zﬂ1COJ\/;h +ZﬂhAD‘]ihz +ZﬂjFﬂvz_‘jt +0 FHVUADJ:: +ZﬂnBUDmt +u, (1)
/=1 h=1

Jj=1 n=l

where g, ; is the average growth rate of real GDP (5 years after the episode of debt consolidation);
CON,, is a vector of control variables (initial distance from the “sustainable” debt target;''

average annual GDP growth during the episode;'? ADJ,,, is a vector of variables that define the
fiscal adjustment strategy (duration, size and quality of the fiscal adjustment(s) during the episode);
FIN[j,is a vector of financial dummy variables (domestic credit growth and bank deleveraging

measured by the capital-to loans ratio); and BUD,

.« 1S a vector of variables that capture the relative

composition of the budget (share of direct and indirect tax revenues in total public revenues; share

We include the following variables: (i) domestic credit to private sector in percent of GDP. This variable refers to financial
resources provided to the private sector, such as through loans, purchases of nonequity securities, and trade credits and other
accounts receivable, that establish a claim for repayment. For some countries, these claims include credit to public enterprises; and
(ii) bank recapitalization needs, using the change in the capital-to-assets ratio. This is the ratio of bank capital and reserves to total
assets (in percent). Capital and reserves include funds contributed by owners, retained earnings, general and special reserves,
provisions, and valuation adjustments. Total assets include all nonfinancial and financial assets.

The debt distance variable measures the difference between public debt at the beginning of the episode and a target debt level of
60 per cent of GDP in advanced economies and 40 per cent of GDP in emerging economies.

The quality of fiscal adjustments is measured by the contribution of cyclically adjusted current primary expenditures in percent of
GDP to the change in the fiscal deficit in percent of GDP (von Hagen, Hallett, and Strauch; 2001). This variable takes values
between 0 and 1.

Results do not vary if we use initial debt instead, but the fit worsens.

The average economic growth variable controls for the effect of current output on future economic activity. In addition, we also
looked at the potential effect of the business cycle by multiplying fiscal variables in the equation by the output gap. For reasons of
space these results are not reported but are available from the authors upon request. In general, these tests confirm previous findings
(Auerbach and Gorodnichenko, 2012), showing that expenditure-based adjustments have a more damaging impact on post-episode
growth when the output gap is large.
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Figure 1
Fiscal Adjustment Size and Average Five-year Post-episode Growth
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Figure 2
Debt Consolidation Length and Average Five-year Post-episode Growth
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Figure 3
Average Episode Growth and Average Five-year Post-episode Growth
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Figure 4
Quality of Adjustment and Average Five-year Post-episode Growth
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Figure 5
Quality of Adjustment with Credit Constraints and Average Five-Year Post-Episode Growth

@ Five-Year Post-Episode Growth —— Lineare (Five-Year Post-Episode Growth)

0 20 40 60 80 100 120

quality of adjustment with credit constraints

Source: Authors’ own calculations.

Figure 6
Quality of Adjustment with Bank Deleveraging and Average Five-Year Post-Episode Growth
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of expenditures on goods and services in total public spending; share of transfers in total public
spending, and share of public investment in total public spending).

In order to test the interplay between credit constraints and fiscal adjustment strategies, we
include a term that takes into account nonlinear effects. To do so, we focus on the fiscal
consolidation mix and calculate its interaction with private sector credit and banking sector lending
proclivity.”” We expect that when credit conditions are weak, reflecting a weak financial sector,
fiscal adjustments based on spending cuts are less effective than deficit reductions based on a more
balanced contribution of revenue measures and expenditure savings.

The budget composition is also expected to have an impact on economic growth: increases in
indirect taxes are expected to reduce private consumption potentially harming growth via lower
domestic demand. Public investment is expected to have a greater positive growth impact than
public spending on wages and goods and services, via increases in domestic demand and
productivity.

The model specifications above are estimated in steps, from the basic model (no interaction
term and no budget mix variables) to the augmented versions. Coefficients are estimated using a
GLS estimator. Robust estimator results are reported in the next section along with a range of other
robustness tests.

3.2 Empirical results

3.2.1 General results

In general, the basic results confirm our expectations. Fiscal adjustments relying on focused
public expenditure cuts that preserve public investment contribute positively to medium-term
output growth.

During debt reduction episodes, gradually paced fiscal adjustments are positive for output
expansion, but large deficit cuts have a contractionary effect. A 1-per cent of GDP reduction in the
cyclically-adjusted fiscal deficit reduces average medium-term growth by 0.27 percentage points.
However, one more year in the length of the debt consolidation episode raises average economic
growth by 0.22 percentage points in the subsequent five-year period. Initial public debt is not a
significant impediment for future growth.'"* The fiscal adjustment mix can have an impact on
growth: a 1-per cent increase in contribution of cuts to fiscal adjustment increases medium-term
growth by 0.32 percentage points.

This relationship between the fiscal adjustment mix and growth is however affected by
financial conditions. The results show that spending-based adjustments support output growth after
the debt consolidation episode, except in cases where there is sustained bank deleveraging and tight
private sector credit conditions . In both cases, the coefficients of the interacted variables turn
negative and are larger than the quality-of-adjustment coefficient. As a result potential benefits of
expenditure cuts on medium-term growth would be offset under difficult financial conditions.

The shrinkage of banks’ balance sheet in response to capitalization needs leads to difficulties
for private sector’s initiative, because the banking sector is less willing to finance new activities. In
these cases, revenue-based adjustments can be more effective in stimulating growth than
expenditure-based adjustments. Similar results hold when private sector credit supply is scarce.

" We also tried an alternative approach, by introducing indicators of both revenue and spending discretionary changes in the equation

(instead of the quality variable) and interacting them with the credit-constraint variables. Results did not vary substantially.

" This is in line with results on the economic growth effects of public debt (IMF, 2012a).
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Table 2
Econometric Results: Basic Model
(dependent variable: five-year output growth)
Model 1 | Model 2 | Model3 | Model4 | Model5 | Model 6
Initial distance from debt target | 0.00730 | 0.00573 | 0.00383 | 0.0142** | 0.0113* | 0.0177**
(1.312) | (0.992) (0.747) (2.082) (1.771) (2.472)
Duration of debt consolidation | 0.228%*** | 0.287*** | 0.330*** | 0.175%* | 0.272%** | (0.455%**
(3.495) | (4.274) (5.386) (2.365) (3.841) (6.229)
Size of deficit cut —0.276%%%|—0.267*** | —0.278*** | —0.282*** | —0.300%** | —0.310%***
(-5.903) | (-5.587) | (-6.488) | (—4.996) (-5.674) | (-5.240)
Contemporaneous growth 0.491%** | 0.448%*** | 0.516%** | 0.513*** | 0.536***
(8.188) | (7.229) (9.370) (7.050) (7.869)
Quality of fiscal adjustment 0.0329%** | 0.344%** | 0.0295%** | 0.0298*** | 0.0384*** | (0.0428%**
(3.247) | (3.909) (6.033) (3.758) (6.587) (6.521)
Quality * Credit constraints —0.0342%** —0.0249%** | —-0.0214***
(~7.834) (-5.961) | (—4.577)
Quality * Bank deleveraging —0.0241%%*|-0.0193*** | —0.0165%**
(-3.146) (-2.789) | (-4.206)
Quality * G&S Index" —0.384% %
(-3.903)
Constant 1.039%* | 1.134%** 0.523 0.347 —0.00887 | 1.360**
(2.553) | (2.627) (1.379) (0.618) | (-0.0168) (2.436)
Number of observations 330 288 330 245 245 249
R’ 0.299 0.334 0.411 0.406 0.484 0.327
Prob>F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
) Goldman & Sachs Index on Financial Conditions. Note that this column is not fully comparable with the other as the sample size is

slightly different due to data availability.
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Table 3
Econometric Results: Augmented Model
(dependent variable: five-year output growth)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Initial distance from debt target 0.0147** 0.0156** 0.00961 0.0121* —0.0173* 0.0105
(2.640) (2.706) (1.650) (1.741) (1.810) (1.007)
Duration of deficit cut 0.286%** | 0.306%** | 0.232%** | (.266%** 0.187** 0.257%%*
(4.699) (4.747) (4.746) (3.798) (2.892) (3.789)
Size of consolidation —0.279%** | —0.276%** | —0.295%** | —0.322%** | —(0.191*** | —0.200%**
(3.525) (3.554) (3.537) (3.531) (3.671) (3.605)
Contemporaneous growth 0.479%** 0.496*** | 0.545*** | (0.592*** | (.532%** | (.502%**
(3.696) (3.733) (3.687) (3.704) (3.763) (3.823)
Quality of fiscal adjustment 0.0340%** | 0.0337*** | 0.0390*** | 0.0396*** | 0.0315*** | 0.0462%**
(3.603) (3.689) (3.592) (3.584) (3.770) (3.848)
Quality * Credit constraints —0.0264*** | —0.0288*** | —0.0295%** | —0.0299*** | —0.0334*** | —0.0307***
(3.414) (3.421) (3.425) (3.416) (3.469) (3.514)
Quality * Bank deleveraging —0.0145** | -0.0111*** | —0.0147** | -0.0112*** | —0.0144** | -0.0182%**
(2.369) (3.374) (2.184) (3.376) (2.221) (3.412)
Change in direct taxes” 0.0366***
(3.122)
Chapge (11r)1 taxes on goods and 00298
services
(0.809)
Clangen o & eices
(0.432)
Change in wage expenditures'” —0.0756***
(3.264)
Change in transfers expenditures'” 0.104***
(3.352)
Sf;:ng(; ti;gﬁlﬁ)liC investment 0.0454%*
(2.209)
Constant —0.385 —0.454 0.0930 —0.264 0.927 0.0652
(0.534) (0.611) (0.535) (0.541) (0.688) (0.549)
Number of observations 245 245 240 240 190 212
R? 0.503 0.488 0.485 0.497 0.433 0.508
Prob>F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
(1) Percent of total revenues or total expenditures.
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However, adequately paced deficit reductions that help lower public debt to sustainable
levels are positive for economic growth both in normal times and in periods of financial sector
distress.

Results for budget composition variables highlight the importance of the tax and spending
mix. An increase in the share of direct taxes in total revenue affects output growth positively, while
increasing the share of indirect taxes during the debt consolidation episodes is generally
insignificant for output growth thereafter.

The expenditure mix also matters for growth. Higher spending (as a share of total
expenditure) on public investment and transfers spurs output growth, while increasing the weight of
spending on wages and purchases of goods and services is harmful for output expansion. Protecting
public investment during adjustment periods and continuing to provide funds for critical investment
in infrastructure is essential for raising productivity and potential output.

3.2.2 Robustness analysis

The results presented in the previous section are significantly different from previous studies
on fiscal adjustments and growth (Alesina and Perotti, 1996; Alesina and Ardagna, 2010), mostly
because we incorporate in the analysis the effect of credit restrictions on the relationship between
fiscal consolidation and economic activity. These results are robust to alternative estimation
methods and do not change when the baseline and augmented models are estimated with robust
standard errors. Results also hold when potential outliers are dropped and robust regression used.
We further estimate the model using random effects and OLS with panel-corrected standard errors
and find consistent results; results are aconfirmed when we change the dependent variable to
capture average output growth three years after the episode."” They also hold when the variable that
controls for contemporaneous GDP growth is not included in the baseline model."

Findings are robust to the choice of alternative subsamples.'” These are built by selecting
episodes that have a higher-than-average values of key variables. In general, the main results are
confirmed:'®

* High unemployment (Table 4). In this subsample of countries with higher-than-average
unemployment, results hold except for the duration variable. Gradual (longer) debt
consolidations are less clearly associated with stronger growth performance: an indication of
reform fatigue in countries where social cohesion pressure, as measured by unemployment, is
high. Moreover, spending cuts are more harmful for growth in this sample compared to the
baseline model, and this negative impact is also valid in the absence of credit constraints.

* High-tax countries (Table 5). Results are confirmed when we perform the analysis on a
subsample of high-tax countries, which includes most advanced economies. Interestingly, in this
subsample of countries, starting with a high level of public debt is more harmful for
post-episode growth than in the baseline model.

We do not report these results, as they are similar to those in Tables 2 and 3. They are available from the authors upon request.

We tested the potential collinearity between contemporaneous GDP Growth and the fiscal variables such as size or quality, but
results remained unchanged. See Table 2, model 6.

We also interacted the fiscal mix variable with the Goldman and Sachs’ Financial Conditions Index, for a reduced sample of
countries where data are available. Results in the paper are confirmed using this alternative indicator.

We also assessed the importance of simultaneous financial and corporate/household sector develeraging in the regressions, but
results do not change. From Table 4 onwards, the interaction variable “Quality*Bank deleveraging” is dropped, due to a lack of
degrees of freedom when running the model in the subsamples. We keep the “Quality*Credit constraints” variable which captures
similar information.
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Econometric Results: Augmented Model
(dependent variable: five-year output growth, sub-sample high initial unemployment episodes)

Table 4

Model 1 Model 2 Model 3 Model 4 Model 5 | Model 6
Initial distance from debt target 0.0170** | 0.0193** 0.0120* 0.0106 —0.000274 | 0.0243**
(2.484) (2.415) (1.744) (1.521) (-0.0285) | (2.332)
Duration of consolidation 0.307* 0.328%* 0.307** 0.428%* 0.465%* 0.418%*
(2.003) (2.060) (2.051) (2.005) (1.978) (1.912)
Size of deficit cut —0.108* | —0.121%** —0.107* —0.138** | —0.182** | —0.0764
(1.894) (2.045) (1.843) (2.374) (2.464) (0.840)
Contemporaneous growth 0.123 0.139 0.225%* 0.192*%* 0.421** 0.0296
(1.340) (1.395) (2.471) (2.102) (2.577) (0.230)
Quality of fiscal adjustment —0.0141* | -0.0156* | —0.0254%** | —0.0241*** | —0.00160 | —0.00418
(1.739) (1.681) (3.255) (3.067) (0.120) (0.422)
Quality * Credit constraints —0.0610* | —0.0581* | —0.0897* —0.0870* | —0.0797* | —0.0502*
(1.704) (1.630) (1.759) (1.691) (1.744) (1.805)
Change in direct taxes'” 0.0316%**
(3.376)
Chapge (111)1 taxes on goods and 20.0321
services
(1.614)
Changq in goods and services 0.0830%%*
expenditures'’
(2.868)
Change in wage expenditures'” —0.0185
(0.358)
Change in transfers expenditures'” 0.0600**
(2.448)
eCf;:ngdei tilrllrggglic investment 0.0347%
(1.890)
Constant 3.222%%% | 3282%¥* | 3.4Q9%** 4.035%** 1.945 3.470%**
(3.664) (3.462) (3.849) (4.519) (1.466) (3.492)
Number of observations 111 111 111 111 79 102
R? 0.404 0.354 0.387 0.374 0.504 0.313
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
(1) Percent of total revenues or total expenditures.
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Table 5
Econometric Results: Augmented Model
(dependent variable: five-year output growth; sub-sample high-tax countries)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Initial distance from debt target —0.0119*%* | -0.0250*** | —0.0101** | —0.0104** |—0.0321%** | —0.0176***
(2.374) (4.105) (2.043) (2.118) (6.075) (3.026)
Duration of consolidation 0.135%* 0.169%* 0.115* 0.141%* 0.234**% | 0.29]1***
(2.125) (2.574) (1.770) (2.186) (3.905) (3.722)
Size of deficit cut 0.0276 —0.0283 —0.0178 —0.0244 0.174%** 0.105%*
(0.588) ~0.581) | (~0.426) | (~0.586) (3.659) (2.263)
Contemporaneous growth 0.241*** 0.490*** 0.235%** 0.261*** 0.272%*% | (0.23]1*%*
(4.294) (6.751) (4.093) (4.673) (4.828) (3.918)
Quality of fiscal adjustment 0.0319 —0.0708 —0.0728 0.0333 —0.0128** | 0.0304***
(0.568) (-1.211) | (-1.188) | (0.0593) | (-2.386) (3.938)
Quality* Credit constraints —0.0132*** | —0.0150*** | —0.00672 | —0.0108** | —0.00686 |—0.0343%**
(2.614) (2.964) (1.255) (2.112) (1.416) (5.067)
Change in direct taxes'” 0.0345%***
(4.105)
Chapge (11r)1 taxes on goods and _0.0354% %%
services
(4.025)
eCil;enng; tilrllregg%ds and services 0.0805%%*
(2.837)
Change in wage expenditures'” 0.0638***
(3.231)
Change in transfers expenditures'” 0.203***
(6.328)
eCf;:ngdei tiltllrsglla)lic investment 000171
(0.109)
Constant 2.414%*%* 2.920%** 2.784%** 2.559%** 2.903*** 2.505%**
(5.650) (6.184) (6.298) (5.925) (6.396) (6.135)
Number of observations 190 188 191 191 157 170
R? 0.246 0.255 0.209 0.219 0.398 0.258
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.



16 Emanuele Baldacci, Sanjeev Gupta and Carlos Mulas-Granados

* Countries that did not reduce debt (Table 6). In countries that implemented a fiscal adjustment
but did not manage to achieve a significant debt reduction (or even increased their debt-to-GDP
ratio during the period), the negative impact of expenditure-based adjustments on growth in the
presence of credit constraints is weaker than in the baseline model, but still statistically
significant.

» Post-crisis episodes (Table 7). When focusing on post-crisis debt consolidation episodes, we
find stronger results. The negative growth impact of spending cuts in periods of high debt
deleveraging and credit crunch is higher than in the baseline model.

* High credit constraints (Table 8). Results are confirmed in the subsample of countries in which
credit growth was below the sample average. They show that fiscal adjustments that rely
excessively on spending cuts when credit restrictions are significant can harm growth. The
coefficients of the key variables are larger in this subsample than in the baseline model.

» Countries that apply structural reforms (Table 9). We used an expanded version of the index of
structural reforms based on Lora (2001),"” and estimating the model for a subsample of
countries that implemented structural reforms during the debt consolidation episode. Major
results are confirmed. In this case, the composition of fiscal adjustment is less important for
post-episode average output growth than in the baseline model, but the growth-enhancing
impact of public investment increases (as a share of total spending) is reinforced.

» Larger sample of debt reduction episodes (Table 10). Finally, we estimated the model using the
original sample of 160 episodes of debt reduction. This included countries that received debt
relief, and does not differentiate between debt reductions driven by fiscal-adjustments and those
caused by other factors (e.g., exchange rate appreciation and privatization). Key results largely
hold. In this case, countries with high initial debt benefit from lower growth than in the baseline.
The positive contribution of spending-based adjustment is weaker.

* Other specific country characteristics. We ran the model on a subsample of advanced
economies, and the major difference with respect to the baseline model is that the negative
effect of weak credit conditions on medium term growth is higher than before (Table 11). In
addition, when we ran the model on a subsample of open economies, the importance of the
quality variable and other fiscal variables is reduced, possibly reflecting that medium term
growth in these economies is more dependent on external conditions, not directly impacted by
domestic fiscal policy (Table 12).

4 Concluding remarks

This paper shows that gradual and adequately balanced fiscal adjustments may be more
appropriate to spur medium-term economic growth than deficit reductions driven by spending cuts
in a context of financial constraints. If credit is not available to consumers and investors, private
demand cannot compensate for cutbacks in public demand and strong fiscal adjustments can have a
negative effect on growth. Crowding-in of the private sector when the public sector adjusts is also
difficult in the presence of credit constraints.

Post-crisis uncertainty about the financial sector health could affect the degree to which
fiscal policy can raise medium-term growth through public debt consolidation. The combination of
bank deleveraging and public debt consolidation could change the way economic agents assess the
effect of government policies. In particular, the fiscal mix that under normal circumstances would

' The Index of Structural Reforms was originally developed for Latin American countries. We have extended it to our sample using

the methodology in Lora (2001). The index is an average of four sub-indexes, namely: trade policy reform; financial policy reform;
labor market reform, and privatization reform. We excluded a fifth area of reform initially considered by Lora (e.g., tax policy
reform) because we control directly for tax changes in our empirical analysis.
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Econometric Results: Augmented Model
(dependent variable: five-year output growth; sub-sample non-major debt reduction countries)

Table 6

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Initial distance from debt target —0.00365 | —0.0203*** | —0.000636 | —0.00334 —0.00417 0.00216
(0.596) (3.152) (0.107) (0.525) (0.528) (0.309)
Duration of consolidation 0.236*** 0.125%* 0.258*** 0.235%** 0.250%** 0.229%**
(3.909) (2.045) (4.167) (3.805) (3.257) (3.311)
Size of deficit cut —0.0427 —0.0869 —0.0956* —0.102%* —0.0865 —0.0668
(0.748) (1.597) (1.903) (2.019) (1.222) (1.214)
Contemporaneous growth 0.574*** 0.781*** 0.602*** 0.581*** 0.649%** 0.557***
(10.23) (13.24) (10.91) (10.44) (9.344) (8.400)
Quality of fiscal adjustment 0.0259%** | 0.00922* | 0.0238*** | 0.0227*** | (0.0274%%* | 0.0235%**
(5.210) (1.796) (5.008) (4.654) (4.615) (3.611)
Quality * Credit constraints —0.0282*** | —0.0180%** | —0.0290*** | —0.0260*** | —0.0295*** | —0.0253***
(5.669) (4.618) (5.143) (5.041) (5.802) (4.162)
Change in direct taxes" 0.0220%*
(2.030)
Chapge (11r)1 taxes on goods and _0.0494%**
services
(5.702)
gl;enr;gdei gfllregscz%ds and services 00116
(0.503)
Change in wage expenditures'” —0.0195
(0.708)
Clangen e
(1.653)
eCf;:ngdei tiltllrsglla)lic investment 0.0658*
(1.819)
Constant —0.249 0.653 —0.281 0.0756 —1.209** —0.0656
(0.630) (1.554) (0.684) (0.179) (2.151) (0.142)
Number of observations 247 244 244 248 191 224
R 0.450 0.521 0.451 0.440 0.452 0.414
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000

**%* significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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Table 7
Econometric Results: Augmented Model. Dependent Variable
Five-Year Output Growth. Sub-sample Post-Crisis Episodes
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Initial distance from debt target 0.0196*** 0.00206 0.0182*** | (.0153%** 0.0197* 0.00862
(3.204) (0.311) (3.187) (2.609) (1.891) (1.386)
Duration of consolidation 0.338*** 0.164** 0.317*** 0.312%** 0.334*** 0.338***
(5.083) (2.329) (4.829) (4.369) (3.934) (4.420)
Size of deficit cut —0.331*** | —0.373*%** | —0.296%** | —0.328*** | —0.294%** | —.290***
(6.252) (7.508) (6.351) (6.938) (3.775) (5.641)
Contemporaneous growth 0.468*** 0.685%** 0.480*** 0.489*** 0.494*** 0.361***
(7.804) (10.69) (8.091) (8.056) (6.388) (4.950)
Quality of fiscal adjustment 0.0513%* 0.0326* 0.0520%* 0.0461* 0.0552* 0.0567**
(2.190) (1.941) (2.565) (1.888) (1.717) (2.651)
Quality* Credit constraints —0.493%** | _0.437**% | —(0.394%** | _(0315%** | —0.306*** | —0.396%**
(9.521) (8.461) (9.199) (8.757) (8.696) (8.425)
Change in direct taxes'” 0.0234%*
(2.414)
Chapge (11r)1 taxes on goods and 0.0484%%x
services
(5.497)
gilsenr;gdeitilrllregggds & services 0.0792%%%
(3.394)
Change in wage expenditures"” -0.0130
(0.519)
Chngln s
(1.843)
eCf;enng(; slrllrgiglic investment 0.0798 %%
(4.932)
Constant —0.307 1.058** —0.459 0.0966 —0.782 0.434
(0.701) (2.166) (1.012) (0.195) (1.225) (0.936)
Number of observations 223 221 219 223 158 197
R 0.554 0.606 0.573 0.540 0.537 0.560
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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Table 8
Econometric Results: Augmented Model. Dependent Variable
Five-Year Output Growth. Sub-sample High Credit Constraints
Model 1 Model 2 Model 3 Model 4 Model 5§ Model 6
Initial distance from debt target | 0.0195%** 0.00577 0.0167*** | 0.0165%** 0.0106 0.0208***
(3.252) (0.889) (2.879) (2.867) (1.058) (3.324)
Duration of consolidation 0.356%** 0.242%** 0.359%** 0.376%** 0.325%** 0.361%**
(4.850) (3.199) (4.772) (5.033) (3.147) (4.563)
Size of deficit cut —0.354%¥* | —0.397*** | _0.335%** | _0.350%** | —0.180%* | —0.357%**
(6.018) (7.185) (6.317) (6.942) (2.116) (6.823)
Contemporaneous growth 0.590*** 0.811*** 0.629*** 0.622%** 0.748*** 0.557***
(9.218) (11.51) (9.633) (9.668) (8.808) (7.023)
Quality of fiscal adjustment 0.0331*** 0.0125% 0.0304%** | 0.0301*** | 0.0366%** | 0.0361%**
(5.388) (1.845) (4.899) (4.845) (5.030) (4.832)
Quality * Credit constraints —0.0357*** | —0.0202*** | —0.0334*** | —0.0340*** | —0.0399*** | —(.0393***
(5.668) (4.515) (5.076) (5.235) (6.112) (5.529)
Change in direct taxes'” 0.0310%***
(2.751)
Chapge (11r)1 taxes on goods and _0.0483%**
services
(4.940)
Sf;:llg; tiltllregs(z?)ds and services 0.0181
(0.829)
Change in wage expenditures'” 0.0343
(1.245)
Clangn s
(4.749)
Sil;:ng(; tiltllrsgglic investment 0.0924% %%
(3.356)
Constant —0.462 0.584 —0.497 —0.418 —1.449%* —-0.193
(1.048) (1.210) (1.069) (0.867) (2.364) (0.387)
Number of observations 229 227 226 230 161 217
R? 0.520 0.561 0.516 0.505 0.560 0.495
Prob>F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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Table 9
Econometric Results: Augmented Model. Dependent Variable
Five-Year Output Growth. Sub-sample Structural Reform Episodes
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Initial distance from debt target -0.00714 | —0.0127* | -0.00469 | -0.00551 —-0.0109 | -0.000574
(1.007) (1.820) (0.722) (0.860) (1.214) (0.0714)
Duration of consolidation 0.288*** 0.189%* 0.271*** 0.307*** 0.262%** 0.358***
(3.658) (2.215) (3.300) (3.996) (3.037) (3.829)
Size of deficit cut —0.166%* | —0.187** | —0.156** | —0.169*** | —0.263*** | —(0.258%**
(2.033) (2.402) (2.572) (2.890) (3.017) (3.920)
Contemporaneous growth 0.684%** | (.737*** | (.664*** 0.678%** 0.690%** 0.455%%*
(8.661) (9.580) (8.791) (8.880) (6.886) (4.227)
Quality of fiscal adjustment 0.00704 0.00140 0.00902* 0.00992 0.0249* 0.00582
(0.878) (0.170) (1.195) (1.304) (1.924) (1.497)
Quality * Credit constraints —0.0151*** | —0.00935* |-0.0157*** | —-0.0166*** | —0.00859* | —0.00683*
(2.651) (1.837) (2.922) (3.050) (1.736) (1.856)
Change in direct taxes” 0.00725
(0.650)
Chapge (111)1 taxes on goods and 0.05]4%%*
services
(2.959)
Sil:;lfdei tilrllregscz?)ds and services 0.0241
(0.888)
Change in wage expenditures'” -0.0194
(0.873)
Change in transfers expenditures" 0.0697**
(2.049)
Sil;:ng(; tiltllrsgglic investment 0.0937%%*
(4.639)
Constant 0.147 0.826 0.103 -0.0795 -0.557 1.675%*
(0.254) (1.181) (0.187) (0.140) (0.763) (2.269)
Number of observations 159 157 165 165 120 135
R’ 0.440 0.495 0.445 0.445 0.530 0.478
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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Table 10
Econometric Results: Augmented Model. Dependent Variable
Five-Year Output Growth. Enlarged Sample of 160 episodes
Model 1 Model 2 Model 3 Model 4 Model 5§ Model 6
Initial distance from debt target —0.00540%**]-0.00646***|—-0.00316*** | -0.00366*** |—0.00359***|-0.00454***
(4.407) (5.202) (2.755) (3.904) (3.578) (5.181)
Duration of consolidation 0.178*** 0.149%** 0.125%** 0.198** 0.064** 0.094***
(5.913) (4.809) (4.281) (2.803) (2.228) (3.148)
Size of deficit cut —0.182%** | —0.101%** | —0.139%%* | —0.216%** | —0.266*** | —(0.283%**
(7.134) (7.662) (7.740) (5.090) (4.193) (6.169)
Contemporaneous growth 0.398%** 0.337%%* 0.268%** 0.182%** 0.114%** 0.200%**
(8.307) (6.855) (5.817) (4.528) (2.708) (5.461)
Quality of fiscal adjustment 0.0660*** | 0.0910%** | 0.0463%** —0.0172 -0.0143 0.0387***
(3.448) (4.629) (2.619) (1.113) (0.845) (2.757)
Quality * Credit constraints —0.0217*** | —0.0229*** | —0.0186*** |—0.00667***| —0.0111*** | —0.0147***
(7.712) (7.891) (7.062) (3.008) (4.668) (7.163)
Change in direct taxes'” 0.0146** 0.0279***
(2.398) (8.909)
Chapge (111)1 taxes on goods and _0.0143%%*
services
(3.337)
Sil:;lfdei tilrllregscz?)ds and services —0.0207%%*
(6.425)
Change in wage expenditures'” —0.0547**
(2.201)
Change in transfers expenditures” 0.0746*
(1.887)
Sil;:ng(; tiltllrsgglic investment 0.0279% %%
(8.909)
Constant —0.0778** —-0.0447 —0.00605 | 0.0980%** | (.170%** 0.0362
(2.193) (1.233) (0.175) (3.106) (4.955) (1.310)
Number of observations 480 450 527 469 499 633
R’ 0.413 0.431 0.391 0.382 0.359 0.393
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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Table 11
Econometric Results: Augmented Model. Dependent Variable
Five Year Output Growth. Subsample of Advanced Economies
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Initial distance from debt target -0.0219 -0.0104 | —0.116*** | —0.0572** -0.0219 —0.138%**
(1.282) (0.627) (8.959) (2.387) (1.257) (7.285)
Duration of deficit cut 0.0172 0.0388 0.616*** 0.323%** 0.112 —(0.224*%*x*
(0.169) (0.344) (7.667) (2.104) (1.081) (3.160)
Size of consolidation —0.0725 0.385%** 0.184%** 0.127 0.515%** 0.606%**
(0.498) (4.044) (3.392) (0.932) (5.877) (10.12)
Contemporaneous growth 0.505%** 0.289 0.333%** 0.543%** 1.471%%* 0.650%**
(4.202) (1.309) (4.573) (3.905) (4.625) (3.205)
Quality of fiscal adjustment 0.0481%* 0.0317 0.110%* 0.0755% 0.0204 0.106*
(1.693) (1.458) (1.944) (1.858) (0.838) (1.803)
Quality * Credit constraints —0.0340** —0.0105 | —0.0524*** | —0.0318** | —0.0178* | 0.0398***
(2.310) (1.024) (=7.758) (-2.514) (1.471) (4.361)
Quality * Bank deleveraging —0.0358*** | —0.0263*** | —0.0248*** | —0.0347*** | —0.0445%** | —0.0268***
(—4.655) (-3.022) (-5.317) (~4.170) (-5.081) (-3.087)
Change in direct taxes'” 0.474***
(3.912)
Chapge (111)1 taxes on goods and 0.0312
services
(-0.472)
Sil;:fdei tilrllregscz?)ds and services _0.765%%*
(~11.73)
Change in wage expenditures'” —0.137%*
(2.556)
Clangln st
(3.708)
gf;:llg; ti:gﬁlﬁ)liC investment 0,498 %
(6.254)
Constant 6.604%** —0.0498 | —5.351*** —-1.733 4.868%** | 4.862%**
(3.252) (-0.0371) (-6.138) (~1.208) (2.791) (5.911)
Number of observations 94 94 94 94 94 97
R? 0.498 0.381 0.801 0.436 0.488 0.847
Prob>F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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Table 12
Econometric Results: Augmented Model. Dependent Variable
Five Year Output Growth. Subsample of Open Economies
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
gr‘g:tl distance from debt ~0.0133* | —0.0167** | —0.00755 | -0.00989 | -0.00528 | —0.00418
(1.885) (2.187) (0.899) (1.403) (0.346) (0.556)
Duration of deficit cut 0.283%** 0.310%** 0.251%** 0.219** 0.197 0.125
(3.178) (3.392) (2.684) (2.352) (1.604) (1.134)
Size of consolidation —0.475%%% | _0.453%%% | _(.450%%*% | —0.488*** | —0.376%** | —0.426%**
(~7.424) (-6.817) (-6.272) (~7.867) (-3.977) (-5.574)
Contemporaneous growth 0.527%** 0.497%** 0.530%** 0.584%%*%* 0.525%%*%* 0.581%%**
(6.687) (6.110) (7.005) (7.742) (5.856) (6.296)
Quality of fiscal adjustment 0.0449*** | 0.0487*** | 0.0433*** | 0.0463*** | 0.0378*** | (0.0579***
(6.275) (6.259) (6.489) (6.938) (3.550) (5.462)
Quality * Credit constraints —0.0319%*** | —0.0324*** | —0.0338*** | —0.0315*** | —0.0326%** | —0.0392***
(-5.930) (~6.068) (-5.486) (-5.875) (-5.108) (~6.659)
Quality * Bank deleveraging | —0.0039*%* | —0.0044*** | —0.0011*** | —0.0018*** | —0.0088*** | —0.0085%**
(-5.072) (-5.292) (~4.009) (~4.479) (-3.314) (—4.947)
Change in direct taxes” 0.00583*
(1.967)
Chapge (11r)1 taxes on goods and 0.0257
services
(1.221)
Changg in g(z?)ds and services 0.0403
expenditures
(1.003)
Change in wage expenditures'” —0.0754**
(2.251)
Changg n trz:lr;sfers 0.0754
expenditures
(1.487)
Changg in plﬁ))hc investment 0.0265*
expenditures
(1.958)
Constant 1.060* 0.717 1.314** 1.066** 1.648** 1.165%*
(1.946) (1.155) (2.400) (2.018) (2.086) (2.151)
Number of observations 158 158 153 153 124 138
R? 0.622 0.626 0.618 0.629 0.553 0.638
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000

*** significant at 1%; ** significant at 5%; * significant at 10%.
M Percent of total revenues or total expenditures.
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have delivered growth-boosting public debt consolidations may not be successful under the new
environment.

These findings are consistent with some results in Eggertsson and Krugman (2010) who
illustrate the growth consequences of deleveraging when the effectiveness of monetary policy is
constrained by a liquidity trap. They are also consistent with the findings in the expansionary fiscal
contraction literature (Alesina and Ardagna, 2010) in cases where credit supply to the private sector
is not affected by financial sector weaknesses.

Results presented in this paper show that the fiscal adjustment size and its pace are both
relevant for medium-term output growth. When private debt remains high and lending to the
private sector subdued, the fiscal mix is critical for post-episode output expansion:

* Spending cuts may reduce aggregate demand and exacerbate real debt pressures by causing
price deflation, while protecting public investment during deficit-reduction spells can support
medium-term output growth.

* Revenue increases may be beneficial for economic growth to the extent that they do not harm
consumption in the medium term. Deficit-reduction measures that succeed in raising direct tax
revenues by broadening the tax base can be beneficial for medium-term growth.

The policy implications of these results are significant: when bank deleveraging is high and
credit is not flowing to the private sector, public debt consolidations should be gradual and based
on an appropriate combination of revenue and expenditure measures rather than spending cuts
alone (IMF, 2012b). The fiscal policy mix should rely on cutting non-priority spending and
protecting pro-growth public investment, especially when there is high structural unemployment.
Revenue raising measures should aim at reducing inefficiencies and encouraging labor market
participation and consumption. This calls for removing tax exemptions, lowering incentives for tax
avoidance and evasion, and shifting tax pressure away from labor to property and low-elasticity
consumer goods and services.

Reforms to enhance competitiveness in product and labor markets and strengthen fiscal
institutions (Schaechter and others., 2012) can also help support debt consolidation strategies over
time sustaining the needed fiscal reforms while limiting the risk of “adjustment fatigue” (IMF,
2012a).
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ANNEX 1
A SIMPLE FRAMEWORK

This Annex presents a simplified economic framework that illustrates the interaction
between fiscal policy and economic growth in the steady state using comparative statics analysis.
The model is meant to be illustrative and does not present a comprehensive derivation of fiscal
multipliers. It nevertheless provides an intuitive rationale for the factors at play when fiscal policy
effects growth under difficult financial sector conditions.

Let us define output Y as a sum of private consumption C, investment /, government
expenditure G, and export minus import (X—M):

Yt:Ct"'Gt"'It"'(AXt*M)

We assume for simplicity that the economy is closed and drop the term (X—M). Our results
do not change if we relax this assumption.*

The government’s budget constraint requires that excess government spending over taxes (7)
be financed by borrowing (B). Each year:

G-T,=B
The government budget can also be rewritten as:
Bl‘ = (PB[ + rDt,])

where 7 is the effective interest rate on public debt and PB is the primary balance 7-(G-rD), where
primary spending PG is (G-rD). The intertemporal budget constraint implies that debt can only be
sustained if the net present value of the stream of future primary balances is sufficient to cover the
(discounted) flow of debt service payments. And public debt D*! is:

Dt+] :—PBt‘i‘(]‘f‘l”)Dt

When D and B are large, governments will need to intervene with fiscal adjustment by
increasing taxes, reducing spending or doing both. YL is labor income and it is assumed to be
exogenous. Taxes are proportional to labor income with a tax rate ¢.

T,=tYL,
The behavioral equations of the output components are as follows:
C;=c (I-)YL, + vA,
I, = (1-) (1-t) YL,

In this simple framework, private consumption depends on after-tax income from labor,
through the average propensity to consume ¢ and returns on accumulated assets (v 4,). Investment
(assumed to equal to savings supply) is based on the disposable income and propensity to consume,
with:

A[+] = It + VA, + (Ifd) A[*SAt

The asset stock motion equation takes into account new investment, initial capital and capital
depreciation d. We also add a term sA4 that accounts for deleveraging in the banking sector and its
effect on capital accumulation and ultimately growth. When a financial crisis erupts assets are
worth less, as a result of valuation changes due to higher financial market risks, repricing of assets

2 In this simplified framework we do not model explicitly the supply side. A complete treatment of fiscal multipliers in a dynamic

setting can be found in Perotti (1999).

2l Public debt is assumed to be held abroad for simplicity.
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and higher funding costs in the banking industry. Bank deleveraging in response to reduced asset
valuation leads to lower private capital. This affects consumption via return on assets if the banking
sector is unable to provide sufficient credit to the economy to smoothen consumption because of
balance sheet weaknesses.

The authorities can change tax rates and transfers, which would affect consumption and
investment, or decide to change government consumption and public investment. However, debt
service for the government depends on interest rates » which can be decomposed into = i+R where
i is the policy interest rate that is defined by monetary policy and R is a credit risk spread that
depends on market perceptions about fiscal sustainability (Poghosyan, 2012). R is higher than zero
only when public debt is higher than a market-perceived risk-less threshold D° (Panizza,
Sturzenegger, and Zettelmeyer, 2009), with e being the long-run elasticity of credit risk premia to
the difference between actual debt and the risk-free threshold: >

R = max[0, e(D— D¥*)]

The above equations can be used to derive steady state conditions for comparative statics
analysis as stated below:*

(t YL-PG ) /r =D
C=c(l-t) YL +v4
I=(l-¢)(1-1) YL
A= (1/h) (I-c) (1-1) YL
Y=c(l-t) YL +vA + G+ hd

And, substituting YL = (1/t) (rD + PG) in the output equation:
Y=c(1/t) rD + c(1/t) PG + (v+h) 4

where & = (s+d—r). It shows that fiscal savings are necessary for debt reduction but higher interest
rates make adjustment more difficult. Also fiscal consolidation affects growth negatively via a
reduction in after-tax income and the direct effect of government consumption on output. We get
the following partial derivatives that provide an illustration of the size of fiscal multipliers for taxes
and expenditure and the output effects of changes in assets and interest rates in the model

Based on these partial derivatives, fiscal multipliers depend on propensity to consume, the
inverse of the tax rate, public debt stock, interest rate (which in turn depends on credit risk premia
and debt stock) and primary spending:**

dY/dPGce/t > 0
dY/dt = — ¢(rD+PG)?) < 0

The output impact of a change in the asset stock depends on the develeraging rate, capital
depreciation, return on assets and interest rates.

dY/dA =v+h > 0 if std+v>r

The impact of a change in interest rates on output is negative and depends on the propensity
to consume, the inverse of the tax rate, the stock of public debt and the asset stock.

2 In Poghosyan (2012) this elasticity takes a value of 0.02 in advanced economies.

2 With I=(s+d-r) A.

2 The size of multipliers has been found to be cycle-dependent in several recent empirical studies (for example, Auerbach and

Gorodnichenko, 2012; Corsetti, Meier and Muller, 2012).
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dY/dr = (1/t) cD— A4 <0

Finally, a change in bank deleveraging affects output negatively, in proportion to the stock of
assets.

dY/ds =-4 <0

Since asset stock depends on the saving rate, which in turn is affected by the economy’s tax
rate, fiscal policy has an impact on asset accumulation. The asset stock derivative with respect to
the tax rate can be expressed as:

dA/dt = —(1/h)(1-c)YL < 0

which implies that higher taxes reduce the stock of capital, in particular when propensity to save
and credit risk premia are high. Since dA4/ds = —A, this result leads to the conclusion that a change
in taxes can increase the negative impact of bank deleveraging on output.



28 Emanuele Baldacci, Sanjeev Gupta and Carlos Mulas-Granados

REFERENCES

Abbas, A.S., B. Akitoby, J. Andritzky, H. Berger, T. Komatsuzaki and J. Tyson (2013), “Dealing
with High Debt in an Era of Low Growth”, IMF, Staff Discussion Note, SDN/12/07,
Washington (D.C.).

Afonso, A., H.P. Griiner and C. Kolerus (2009), “Fiscal Policy and Growth, Do Financial Crises
Make a Difference?”, ECB, Working Paper, No. 1217.

Alesina, A.F. and S. Ardagna (2010), “Large Changes in Fiscal Policy: Taxes Versus Spending”,
Tax Policy and the Economy, Vol. 24.

Alesina, A.F. and R. Perotti (1996), “Fiscal Consolidation in Europe: Composition Matters”,
American Economic Review, Vol. 86, No. 2, pp. 105-10.

Ardagna, S. (2004), “Financial Markets Behavior Around Episodes of Large Changes in the Fiscal
Stance”, ECB, Working Paper, No. 390.

Auerbach, A.J. and Y. Gorodnichenko (2012) “Measuring the Output Responses to Fiscal Policy”,
American Economic Journal: Economic Policy, Vol. 4, No. 2, pp. 1-27.

Baldacci, E., S. Gupta and C. Mulas-Granados (2009), “How Effective is Fiscal Policy Response in
Systemic Banking Crises?”’, IMF, Working Paper, No. 09/160, Washington (D.C.).

(2012), “Reassessing the Fiscal Mix for Successful Debt Reduction”, Economic
Policy, Vol. 27, No. 71, pp. 36-406.

Barrios, S., S. Langedijk and L. Pench (2010), “EU Fiscal Consolidation After Financial Crisis:
Lessons from Past Experiences”, European Commission, Economic Papers, No. 418.

Baum, A., M. Poplaski-Ribeiro and A. Weber (2012), “Fiscal Multipliers and the State of the
Economy”, IMF, Working Paper, No. 12/286, Washington (D.C.).

Bayoumi, T. (2000), “The Morning After: Explaining the Slowdown in Japanese Growth”, in
T. Bayoumi and C. Collyns (eds.), Post Bubble Blues. How Japan Responded to Asset Price
Collapse, pp. 10-44, IMF, Washington (D.C.).

Corsetti, G., A. Meier and G. Muller (2012), “What Determines Government Spending
Multipliers?”, IMF, WP/12/150, Washington (D.C.).

Cottarelli, C. and L. Jaramillo (2012), “Walking Hand in Hand: Fiscal Policy and Growth in
Advanced Economies”, IMF, Working Paper, No. 12/137, Washington (D.C.).

Eggertsson, G.B. and P. Krugman (2010), “Debt, Deleveraging and the Liquidity Trap: A
Fisher-Minsky-Koo Approach”, mimeo.

Escolano, J. (2010), “A Practical Guide to Public Debt Dynamics, Fiscal Adjustment and Cyclical
Adjustment of Budgetary Aggregates”, IMF, Technical Notes and Manuals, No. 10/02,
Washington (D.C.).

Eyraud, L. and A. Weber (2013), “The Challenge of Debt Reduction During Fiscal Consolidation”,
IMF, Working Paper, No. 13/167, Washington (D.C.).

Guajardo, J., D. Leigh and A. Pescatori (2011), “Expansionary Austerity: International Evidence”,
IMF, WP/11/158, Washington (D.C.).

Herndon, T., M. Ash and R. Pollin (2013), “Does High Public Debt Consistently Stiffle Economic
Growth? A Critique of Rogoff and Reinhart”, University of Massachusetts Amherst, PERI
Working Paper, No. 332.



Debt Reduction, Fiscal Adjustment and Growth in Credit-constrained Economies 29

Kumar, M.S. and J. Woo (2010), “Public Debt and Growth”, IMF, Working Paper, No. 10/174,
Washington (D.C.).

Laeven, L. and F. Valencia (2008), “Systemic Banking Crises: A New Database”, IMF, Working
Paper, No. 08/224, Washington (D.C.).

(2012), “Systemic Banking Crises Database: An Update”, IMF, Working Paper,
No. 12/163, Washington (D.C.).

Laubach, T. (2009), “New Evidence on the Interest Rate Effects of Budget Deficits and Debt”,
Journal of the European Economic Association, Vol. 7, pp. 858-85.

International Monetary Fund (2010), “Will It Hurt? Macroeconomic Effects of Fiscal
Consolidation”, Chapter 3 in World Economic Outlook, October 2010: Recovery, Risk, and
Rebalancing, World Economic and Financial Surveys, pp. 93-124, Washington (D.C.).

(2012), Fiscal Monitor “Balancing Fiscal Policy Risk”, Washington (D.C.).

(2012a), World Economic Outlook “Coping with High Debt and Sluggish Growth”,
World Economic and Financial Survey, Washington (D.C.).

(2012b), Fiscal Monitor “Taking Stock: A Progress Report on Fiscal Adjustment”,
World Economic and Financial Survey, Washington (D.C.).

(2013), “Reassessing the Role and Modalities of Fiscal Policy in Advanced
Economies”, IMF, Policy Paper, Washington (D.C.).

Panizza, U., F. Sturzenegger and J. Zettelmeyer (2009), “The Economics and Law of Sovereign
Debt and Default”, Journal of Economic Literature, Vol. 47, No. 3, pp. 651-98.

Perotti, R. (1999), “Fiscal Policy in Good Times and Bad”, Quarterly Journal of Economics,
Vol. 114, No. 4, pp. 1399-436, November.

Poghosyan, T. (20129, “Long-run and Short-run Determinants of Government Bond Yields in
Advanced Economies”, IMF, Washington (D.C.).

Reinhart, C.M. and K.S. Rogoff (2009), “This Time Is Different: Eight Centuries of Financial
Folly”, Princeton University Press.

(2010), “Growth in Time of Debt”, NBER, Working Paper, No. 15639.

Schaechter, A., T. Kinda, N. Budina and A. Weber (2012), “Fiscal Rules in Response to the Crisis
— Toward the ‘Next-Generation’ Rules: A New Dataset”, IMF, Working Paper, No. 12/187,
Washington (D.C.).

Tagkalakis, A. (2008), “The Effects of Fiscal Policy on Consumption in Recessions and
Expansions”, Journal of Public Economics, Vol. 92, No. 5-6, pp. 1486-508.

Von Hagen, J., A. Hughes Hallett and Rolf Strauch (2001), “Budgetary Consolidation in EMU”,
European Economy, Economics Papers, p. 148, Brussels, European Commission.





