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ABSTRACT/RESUMÉ 

Fiscal consolidation 
Part 2. Fiscal multipliers and fiscal consolidations 

This paper looks at various aspects of fiscal consolidation in 18 OECD economies. The prospects for 
fiscal consolidation depend upon the problems the country may face with its debt stock, the political will to 
deal with these problems and on the costs of consolidation. The analysis is based on a series of simulations 
using the National Institute Global Econometric Model, NiGEM. The properties of the NiGEM model are 
discussed first. Although the model is estimated it has a strong role for expectations and can be run under 
different modes of expectations formation. This allows a decomposition of the factors that might affect the 
results. Temporary and permanent shifts in fiscal policy are assessed as well as the potential impact of 
fiscal consolidation plans under different monetary and fiscal feedback rules and different modes of 
expectations formation. If fiscal policy is expected to be tightened in the future, then long rates will fall 
now, and perhaps even induce a short-term expansion of output. Expansionary fiscal contractions of this 
sort are rare, however, and none are anticipated with the programmes that are investigated.  

JEL classification codes: E17; E37; E62 

Key words: Large scale structural macro models; fiscal multipliers; rational expectations; budget 
consolidation in the OECD 

++++++++++++++++++++ 

Consolidation budgétaire 
Partie 2. Multiplicateurs budgétaires et assainissement des finances publiques 

 Ce document examine divers aspects de l’assainissement des finances publiques dans 18 pays de 
l’OCDE. Le potentiel de consolidation budgétaire dépend du montant de la dette d’un pays et des 
problèmes qui peuvent en résulter, de la volonté politique de traiter ces problèmes et des coûts du 
redressement. L’analyse s’appuie sur un ensemble de simulations fondées sur le modèle économétrique 
mondial de l'Institut de recherche économique et sociale du Royaume-Uni (NiGEM). Les auteurs 
examinent en premier lieu les caractéristiques du modèle NiGEM. Même si ce modèle procède par 
estimation, il conditionne fortement les anticipations et peut être appliqué à différents modes de formation 
des anticipations. Cela permet de décomposer les facteurs susceptibles d’influer sur les résultats. Les 
auteurs évaluent ensuite les modifications temporaires et permanentes de la politique budgétaire, ainsi que 
l’impact potentiel des plans de redressement budgétaire selon différentes règles de rétroaction budgétaire et 
monétaire et différents modes de formation des anticipations. Si l’on s’attend à un durcissement de la 
politique budgétaire à l’avenir, les taux longs baisseront immédiatement, ce qui pourrait même induire une 
expansion à court terme de la production. Néanmoins, les contractions budgétaires expansionnistes de ce 
type sont exceptionnellement rares, et les programmes étudiés n’en prévoient aucune.  
 
Classification JEL : E17 ; E37 ; E62 

Mots-clés : Modèles macroéconomiques structurels à grande échelle ; multiplicateurs budgétaires ; 
anticipations rationnelles ; redressement budgétaire dans l’OCDE 
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F I SC AL  C ONSOL I DAT I ON  
 

PAR T  2. F I SC AL  M UL T I PL I E R S A ND F I SC AL  C ONSOL I DAT I ONS 

By Ray Barrell, Dawn Holland and Ian Hurst1

Introduction 

 

This paper assesses various fiscal consolidation aspects for 18 OECD economies. The prospects for 
fiscal consolidation depend upon the problems a country may face with its debt stock, the political will to 
deal with these problems and on the costs of consolidation. These costs are a function of the impacts of 
fiscal policy on the economy. The analysis is based on a series of simulations using the National Institute 
Global Econometric Model, NiGEM. The NiGEM model will be discussed first, as the results depend upon 
the model properties. The key features of the model are that it is estimated and has a common structure 
across the 18 countries. If the results differ across countries it will be because they are different. Some of 
these differences, such as the openness of the economy, are important. They change over time and they are 
not related to estimation. Others, such as the speed of response to changes in income, do depend upon how 
the model was estimated. Although the model is estimated it has a strong role for expectations, and it is 
also flexible, as it can be run under different models of expectations formation, depending upon the 
thought experiment being undertaken. 

Then the factors that might affect the results will be decomposed, for instance, by looking at 
temporary and permanent shifts in fiscal policy. In each case the first year multipliers will be presented. In 
the first year taxes will be raised or spending cut so that ex ante the deficit would improve by 1% of GDP. 
Government consumption on goods and services and government transfers to individuals (mainly benefits 
and state pensions) will be changed, as well as income tax and indirect taxes. In the latter two the tax rate 
will be changed, and this has implications elsewhere in the economy. Each experiment is undertaken with 
the same set of assumptions, which will be discussed. The effects of government investment or corporate 
taxes will not be investigated. Government investment and corporate tax receipts are generally a small 
proportion of the economy, and a 1% of GDP change to either would be a large proportionate change. In a 
temporary shock, the impact of a shift in government investment would be the same as a government 
consumption shock of the same magnitude. A long run shock to either government investment or the 
corporate tax rate would change the real equilibrium of the economy.  

When undertaking experiments it is important to be able to dissect the contributing factors. These will 
be decomposed by removing them or changing them one at a time. Models such as NiGEM have to run 
with a monetary and a fiscal feedback rule and they use rational expectations. The rules and the 
assumptions about expectations affect outturns. The effects of different rules and the impacts of the 
                                                      
1. The authors are outside consultants to the OECD Economics Department. Ray Barrell is Professor at 

Brunel University; Dawn Holland and Ian Hurst are Senior Research Fellows at the National Institute of 
Economic and Social Research. This is one of the background papers for the OECD’s project on Fiscal 
Consolidation. The authors wish to thank Jean-Luc Schneider, Peter Hoeller and Douglas Sutherland for 
helpful comments on earlier drafts. They also wish to thank Susan Gascard for administrative and editorial 
support. 
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assumptions will be investigated, looking at the role of forward looking bond and exchange rate markets, 
forward looking equities, forward looking wage bargainers and forward looking consumers. It is possible 
to run NiGEM with some or all of these, the effects on the multipliers will be investigated. Multipliers are 
time and state dependent. As we showed in Barrell, Fic and Liadze (2009), they are smaller the more open 
the economy and they appear to have been falling over time. They depend on the offsetting feedbacks in 
the economy, and in particular on the offsetting reactions of interest rates. A tighter fiscal policy will allow 
short-term interest rates to be lower now and in the future if there is no change to the monetary policy 
target, and hence long-term interest rates will be lower now. And the exchange rate will fall. Equity prices 
will rise and forward looking wage bargainers will change their behaviour. Each of these helps offset the 
contractionary effects of fiscal consolidation. It is also possible that the timing of fiscal consolidation and 
type of rule applied may affect outcomes. If fiscal policy is expected to be tightened in the future then long 
rates will fall now, increasing the offset, and perhaps even inducing a short-term expansion of output. 
Expansionary fiscal contractions are exceptionally rare, however.  

Then the evolution of debt stocks in the NiGEM baseline is assessed, the fiscal packages announced 
up until December 2010 are implemented and  deficit targets after 2012 are added that have to be met by 
changing direct tax rates.2

The NiGEM model 

 Probability bounds are put around these estimates and the impact of any further 
measures that may have to be enacted to achieve the targets set for deficits is assessed. The effects of these 
consolidation programmes are simulated, removing them and seeing what the outturn might be. Then 
imposing an additional target for the deficit of 1.5% of GDP is discussed. This is done globally and in each 
major area. This would require a significant fiscal tightening in the United States and Japan. 

The National Institute’s global econometric model (NiGEM) can be used in a number of ways, from a 
backward looking structural model to a version that has similar long-run properties as the dynamic 
stochastic general equilibrium models used by institutions such as the Bank of England.3

 

 GDP (Y) is 
determined in the long run by supply factors, and the economy is open and has perfect capital mobility. 
The production function has a constant elasticity of substitution between factor inputs, where output 
depends on capital (K) and on labour services (L), which is a combination of the number of persons in 
work and the average hours of those persons. Technical progress (tech) is assumed to be labour 
augmenting and independent of the policy innovations considered here. 

ρρλρ δδγ /1)))(1()(( −−− −+= techLLeKY  (1) 

In general, forward looking behaviour in production is assumed and because of ‘time to build’ issues 
investment depends on expected trend output four years ahead and the forward looking user cost of capital. 
However, the capital stock does not adjust instantly, as there are costs involved in doing so that are 
represented by estimated speeds of adjustment. The equilibrium level of unemployment is the outcome of 
the bargaining process in the labour market, as discussed in Barrell and Dury (2003), and the speed of 
adjustment depends on (rational) expectations of future inflation unless backward oriented learning is used. 
Financial markets normally follow arbitrage conditions and they are forward looking. The exchange rate, 
the long-term interest rate and the equity price will all ‘jump’ in response to news about future events. 
Fiscal policy making involves gradually adjusting direct taxes to maintain the deficit on target, but it is 

                                                      
2. The data used in the simulations are those available in the first half of 2011. 

3. The Bank of England Quarterly model is discussed in Harrison et al. (2005). NiGEM is discussed in 
Barrell, Holland and Hurst (2007), Barrell, Hurst and Mitchell (2007) and in other papers at 
www.niesr.ac.uk. NiGEM does not impose maximising equilibrium conditions in the same way as 
Dynamic Stochastic General Equilibrium models, but has the same steady-state equilibrium properties. 



 ECO/WKP(2012)10 

7 
 

assumed that taxes have no direct effect on labour supply decisions. Monetary policy making involves 
targeting inflation with an integral control from the price level, as discussed in Barrell, Hall and Hurst 
(2006) and inflation settles at its target in all simulations. Some of the key features of the model that 
determine the outturns of the simulation studies are detailed further below. 

Consumer behaviour 

As Barrell and Davis (2007) show, both the level of total asset based wealth (ln(TAW) or 
ln(NW+HW)) and changes in financial (dln(NW)) and especially housing wealth (dln(HW)) will affect 
consumption (C).4

 

 Their estimates suggest that the impact of changes in housing wealth have five times the 
impact of changes in financial wealth in the short run, although long-run effects are the same. Barrell and 
Davis (2007) also show that adjustment to the long-run equilibrium shows some inertia as well. Al Eyd and 
Barrell (2005) discuss borrowing constraints, and investigate the role of changes in the number of 
borrowing constrained households. It is common to associate the severity of borrowing constraints with the 
coefficient on changes in current real incomes (dln(RPDI)) in the equilibrium correction equation for 
consumption. These coefficients are important in evaluating impact multipliers. One can write the equation 
for dln(C) as  

( ) ( ) ( ) ( ) ( )[ ]{ }
( ) ( ) ( )ttt

tttt

HWdbNWdbRPDIdb
RPDIbTAWbaCCd

lnlnln
ln1lnlnln

321

10101

+++
−++−= −−−λ

 (2) 

where the long-run relationship between ln(C) and ln(RPDI) and ln(TAW) determine the equilibrium 
savings rate, and this relationship forms the long-run attractor in an equilibrium correction relationship. 
The logarithmic approximation is explained in Barrell and Davis (2007). 

Operating in forward-looking consumption mode, consumers react to the present discounted value of 
their future income streams, which is approximated by total human wealth (TW), although borrowing 
constraints may limit their consumption to their personal disposable income in the short run. Total human 
wealth is defined as  

 ))1)(1/((1 tttttt myrrTWTYTW +++−= +  (3) 

Y is real income, T are real taxes, and the subscript t+1 indicates an expected variable which is discounted 
by the real interest rate rrt and by the myopia premium of consumers, myt. The equation represents an 
infinite forward recursion, and permanent income is the sustainable flow from this stock.  

Prices 

Consumer prices (CED) are modelled as a dynamic weighted average of unit costs of production and 
import prices, adjusted by the indirect tax rate. A policy shift that changes the indirect tax rate, therefore, 
has a direct impact on the price level. Unit costs of production (UTC) are derived from the cost 
minimization problem around the underlying production function, given by:  

 Minimize rKWLC +=   (4) 

 s.t. ρρλρ δδγ /1)))(1()(( −−− −+= techLLeKY  (5) 

                                                      
4. Throughout d is the change operator and ln is the natural logarithm. 
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where the factors of production L and K are associated with factor prices W (wages) and r (user cost of 
capital).  

The first order conditions of the cost minimisation problem give the optimal input ratio, which can be 
substituted into the production function to derive the cost minimising levels of factor inputs to produce a 
given level of output. It is assumed that firms operate on their factor demand curves, at least in the long 
run, which leads to the following expression for marginal costs: 

 ( ) ( ) ( ) tech
L
YWMC Lρλρθ +





+−+= ln1lnln 1  (6) 

 where ( ) ( )δγρθ −−= 1lnln1  (7) 

Marginal costs are treated as a shadow price, whereas observed basic prices (P) incorporate an endogenous 
mark-up, which is modelled as a function of the output gap.  

Government sector 

In order to evaluate multipliers a reasonably disaggregated description of both spending and tax 
receipts is needed. Corporate (CTAX) and personal (TAX) direct taxes and indirect taxes (MTAX) on 
spending are modelled, along with government spending on investment (GI) and on current consumption 
(GC), and transfers (TRAN) and government interest payments (GIP) are separately identified. Each source 
of taxes has an equation applying a tax rate to a tax base (profits, personal incomes or consumption). As a 
default, government spending on investment and consumption are rising in line with trend output in the 
long run, with delayed adjustment to changes in the trend. They are re-valued in line with the consumers’ 
expenditure deflator (CED). Government interest payments are driven by a perpetual inventory of 
accumulated debts. Transfers to individuals are composed of three elements, with those for the inactive of 
working age and the retired depending upon observed replacement rates. Spending less receipts gives the 
budget deficit (BUD), which adds to the debt stock. 

 BUD =CED*(GC+GI)+TRAN+GIP-TAX-CTAX-MTAX (8) 

It has to be considered how the government deficit (BUD) is financed. Either money (M) or bond 
financing (DEBT) are allowed: 

 BUD = d(M) + d(DEBT) (9) 

and rearranging gives: 

 DEBT= DEBTt-1 + BUD - d(M) (10) 

In all policy analyses a tax rule is used to ensure that governments remain solvent in the long run. The 
default rule is applied to the personal direct tax rate, which is adjusted endogenously to bring the 
government deficit into line with a specified target. This ensures that the deficit and debt stock return to 
sustainable levels after a shock. A debt stock target can also be implemented and this is discussed below. 
The income tax rate (TAXR) equation is of the form: 

 TAXR = f(target debt or deficit ratio - actual debt or deficit ratio) (11) 

If the government budget deficit is above the target, (e.g. 3% of GDP and the target is 1%) then the income 
tax rate is increased. 
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Monetary policy 

Interest rates are set by the monetary authority in relation to a targeting regime, where policy interest 
rates are set in relation to a rule that is normally forward looking. We distinguish two types of rules, those 
that target only inflation and those that target the price level or a nominal variable such as GDP or the 
money stock. During the “great moderation” era central bankers and many economists became convinced 
that they had changed the world they lived in by adopting simple feedback rules for monetary policy in 
combination with rules for fiscal policy that kept debt in bounds. The simple feedback rule was based on 
the Taylor Rule (TR) that suggests that when inflation increases the central bank should increase the 
interest rate more than in proportion to the rise in inflation, and hence the real interest rate would rise and 
help choke off demand. In a forward looking world it is possible to improve on this principal. If agents see 
the central bank as fully credible, then the announcement of a price level target (PLT), rather than just an 
inflation target, will stabilise fluctuations in output and in inflation. A price level targeting central bank 
will loosen policy more rapidly as it has to get the price level back to target. The converse will be true in a 
boom. These two feedback rules are shown in equation (12) below, with int being the intervention rate, ssr 
being the steady state (endogenous) real interest rate, og being the output gap, inf and inft being the 
inflation rate and the target, and P and PT being the price level and the price level target. 

 ( ) ( )tttttt PTPainftinfaogassraaint −+−+++= + 413210   (12) 

In a Taylor Rule a0 is zero, a1 is 1.0, a2 is 0.5, a3 is 1.5 and a4 is zero, whilst in a PLT regime a(1) is 
zero, a(2) is also zero, and a(3) is set to 0.7 and a(4) to 0.4. The PLT rule has the advantage of working only 
on observables. The same is true of a two pillar strategy as embraced by the ECB. The bank responds to 
deviations of inflation from target and also deviations of a nominal aggregate (NOM) – the money stock for 
instance – as described in equation: 

 ( ) ( )tttt NOMTNOMbinftinfbbint −+−+= + 2110  (13) 

Forward looking financial markets 

A deflationary shock such as a fiscal tightening will have a weaker interest rate response under a 
Taylor Rule than under price level targeting, and both may be weaker than a two pillar rule. If actors know 
the rule is in place then they will form expectations of the future path of short rates, and this will cause the 
current long rate to change, along with the exchange rate and the equity price. Forward looking long rates 
(LR) should be related to expected future short-term rates: 

 ( ) ( )∏ = ++=+
T

j
T

jtt intLR
1

/111  (14) 

Forward looking equity prices (EQP) are related to future profits (PR) in a forward recursion where eprem 
is the equity premium 

 ( )( )tt

t
tt epremint

EQP
PREQP

++
+= +

11
1  (15) 

The exchange rate depends on the expected future path of interest rates and the exchange rate risk 
premia, solving an uncovered interest parity condition, so that the expected change in the exchange rate is 
given by the difference in the interest earned on assets held in local and foreign currencies:  
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 ( )t
t

t
tt rpee +








+
+

= + 1
int1
int1 *

1  (16)
 

where et is the bilateral exchange rate at time t (defined as domestic currency per unit of foreign currency), 
intt is the short-term nominal interest rate at home set in line with a policy rule, intt* is the interest rate 
abroad and rpt is the exchange rate risk premium.  

Fiscal multipliers 

NiGEM is an estimated and calibrated model with a supply side and rational expectations, but is does 
not go as far in this direction as modern DSGE models which are theory based, but fail in their description 
of the world. In a model such as ours multipliers are small. They average around 0.3 or less, as can be seen 
from Tables 1 and 3 below. Even then these estimates probably exceed the multipliers that one would see 
with any actual consolidation programme, because for some actions implementation speed is faster in the 
model than in the world. If one allows for more gradual implementation, this would reduce average 
multipliers to below 0.2. This matters in particular when comparing multipliers for taxes and benefits to 
those for spending. Taxes or benefits can be cut by 1% of GDP relatively easily both in the model and in 
the world. Multipliers in response to income tax and benefit adjustments are small, as a part of the decline 
in personal sector income is offset by a temporary adjustment in the savings rate. As one can see from the 
tables, multipliers appear larger for cuts in real government spending. This is in part because of the 
assumption that such cuts can be implemented immediately, and this is certainly not the case. It is also in 
part because government consumption is part of the income identity and hence when they are cut (and 
reduce the number of people employed or goods and services bought) measured real output falls. If one 
were to reduce government spending by as much, but do it through wage reductions, then the impact on 
real GDP would be much less, and the second round effects of the shock would effectively be the same as 
an increases in taxes.  

In order to determine the effects of an ex ante change in fiscal policy one has to avoid offsetting or 
reinforcing policy effects, but the model must otherwise be allowed to run. In each of our simulations in 
this section we make the following assumptions: 

• Policy reactions are turned off for the first year: 

− The central bank does not change the short-term interest rate for a year, whatever the shock. 
It then follows a targeting regime that stabilises either the inflation rate or the price level. 

− The government does not target the deficit for the first year. The model has a feedback rule 
which adjusts the direct tax rate in relation to the gap between actual and target deficits. This 
is switched off for a year. 

− Government investment is fixed at the baseline for a year and does not respond to long-term 
factors in the first year. The same, where this is appropriate, is true for government 
consumption. 

− Other tax rates and all benefit replacement rates are held constant throughout the simulation 
period. 

• Markets work and all quantities and prices can react and there are no exogenous variables in the 
model, with the exceptions of policy targets, labour supply and risk premia: 
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− Financial markets look forward and are assumed to follow arbitrage paths, and expectations 
for those paths are outturn consistent. 

 Long-term government bond rates are the forward convolution of future short- term policy 
rates plus an exogenous premium. 

 Long-term real interest rates are the forward convolution of future short-term real policy 
rates plus an exogenous risk premium made up of the bond premium plus private sector 
risks. 

 Equity prices are the discounted value of future profits, where the discount factor is the 
market interest rate plus the exogenous equity premium. 

 Exchange rates “jump” when future interest rates change and they follow the arbitrage 
path given by nominal interest rates. 

− Labour markets are described by an exogenous labour supply, a labour demand equation and 
by a wage equation based on search theory, where the bargain depends on backward and 
forward looking inflation expectations. 

− Capital stocks adjust slowly towards that associated with expected capacity output four years 
ahead, which in turn depends upon a forward looking user cost of capital. Expectations are 
rational and factor demands and capacity output are based on a CES production function. 

− Consumers respond to their forward looking financial wealth, but are not fully forward 
looking. 

In the next sections the implications of several of these default assumptions will be tested. 

Table 1 reports the estimates of the first year multipliers for 18 OECD countries, under the default 
assumptions described above, for a 1% (ex ante) GDP rise in taxes or cut in spending that is reversed after 
one year. The multipliers for cuts in government consumption spending and spending on benefits are 
reported, as well as for rises in indirect taxes and direct (personal) taxes. Simulations are run one country at 
a time, so there are no spillovers across countries in the reported multipliers. Generally multipliers peak in 
the first year and then decline, and the ex post improvement in government revenues will normally be less 
than 1% of GDP as tax bases change. Some of the effects of the impulse will be offset by declines in 
interest rates. Both short and long rates should fall, but the former may be trapped at the lower bound at 
present. This will have a limited impact on our results as long rates are forward looking and can move even 
when current short rates are restrained by the zero bound. In NiGEM, investment behaviour is mainly 
influenced by long real rates through the user cost of capital, and these are free to fall in response to the 
temporary fiscal tightening. 
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Table 1. First-year multipliers from 1% of GDP temporary innovations 

 Government spending Taxes 
 Consumption Benefits Indirect Direct 

Australia -0.82 -0.27 -0.25 -0.22 
Austria -0.53 -0.17 -0.09 -0.13 
Belgium -0.17 -0.04 -0.05 -0.03 
Canada -0.53 -0.16 -0.05 -0.12 
Denmark -0.53 -0.10 -0.06 -0.04 
Finland -0.64 -0.14 -0.09 -0.08 
France -0.65 -0.32 -0.09 -0.27 
Germany -0.48 -0.29 -0.09 -0.27 
Greece -1.07 -0.44 -0.22 -0.32 
Ireland -0.33 -0.09 -0.07 -0.08 
Italy -0.62 -0.17 -0.07 -0.12 
Japan -1.27 -0.65 -0.34 -0.57 
Netherlands -0.53 -0.19 -0.07 -0.16 
Portugal -0.68 -0.15 -0.08 -0.11 
Sweden -0.39 -0.14 -0.06 -0.16 
Spain -0.71 -0.15 -0.17 -0.09 
United Kingdom -0.74 -0.22 -0.16 -0.15 
United States -1.12 -0.35 -0.35 -0.25 

Note: No shift in the budget target. Experiments conducted in one country at a time. 
Source: NIESR simulations. 

The multipliers reported in Table 1, illustrate some of the key differences across fiscal instruments, 
and also highlight important differences across countries. Government consumption spending multipliers 
tend to be larger than tax or benefit multipliers, as a fraction of any disposable income change is absorbed 
through a temporary adjustment to savings. However we should bear in mind the caveat mentioned above 
that it is not necessarily feasible to cut the provision of government goods and services at short notice.  

Country size is an import distinguishing factor across country multipliers, as the long term fall in real 
interest rates that is produced by consolidations that is reflected in current long term real interest rates is an 
international phenomenon. When capital moves freely between countries, real interest rates are determined 
largely by the balance between global saving and global investment, and large countries such as the United 
States have much more impact than small ones such as Greece. In addition the initial interest rate response 
will be smaller in countries in EMU because the ECB responds to euro area inflation.  

Multipliers tend to be smaller in more open economies, because the more open an economy is the 
more of a shock will spread into other countries through imports, and small open economies such as 
Belgium have small multipliers. Another structuring factor is the degree of dependence of consumption on 
current income. This is often related to liquidity constraints, with a higher current income elasticity more 
common in financially unliberalised economies such as Greece than in Belgium or the United States. 
Finally the speed of response of the economy depends in part on the flexibility of the labour market and the 
speed at which policies, such as a rise in VAT feed into prices. 
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Table 2. Key factors determining cross-country differences in multipliers 

 
Temporary 
spending 
multiplier 

Temporary 
income tax 
multiplier 

2005 GDP 
(PPPs) 

Import 
penetration 

Income 
elasticity 

Australia  -0.82 -0.22 696 0.20 0.23 
Austria  -0.53 -0.13 279 0.50 0.23 
Belgium  -0.17 -0.03 337 0.80 0.17 
Canada  -0.53 -0.12 1 132 0.41 0.17 
Denmark  -0.53 -0.04 181 0.49 0.00 
Finland  -0.64 -0.08 160 0.39 0.00 
France  -0.65 -0.27 1869 0.30 0.51 
Germany  -0.48 -0.27 2 512 0.39 0.68 
Greece  -1.07 -0.32 278 0.34 0.48 
Ireland  -0.33 -0.08 159 0.72 0.17 
Italy  -0.62 -0.12 1 634 0.27 0.14 
Japan  -1.27 -0.57 3 873 0.11 0.24 
Netherlands -0.53 -0.16 572 0.70 0.23 
Portugal  -0.68 -0.11 217 0.38 0.08 
Sweden  -0.39 -0.16 300 0.40 0.22 
Spain  -0.71 -0.09 1 184 0.37 0.00 
United Kingdom  -0.74 -0.15 1 933 0.29 0.17 
United States -1.12 -0.25 12 638 0.16 0.15 
Spending correlation   -0.55 0.81 -0.08 
Tax correlation   -0.39 0.63 -0.54 

Note:  Consumption and direct tax multipliers from Table 1. Import penetration is measured as the volume of goods and 
services imports as a share of GDP in 2005. Income elasticity is the estimated response of consumption to current 
changes in income, from the consumption equations in NiGEM. 

Source: Data underlying the NIGEM model. 

Table 2 compares the temporary government consumption spending and direct tax multipliers from 
Table 1 to some of the key factors determining the differences in the magnitude of multipliers across 
countries: country size (measured at 2005 PPPs), import penetration (measured as the volume of imports of 
goods and services in 2005 as a share of GDP) and the estimated short-term income elasticity of 
consumption. At the bottom of the table the correlations between each factor and the two multipliers are 
reported. 

The correlations indicate a 40-55% correlation between country size and the tax and spending 
multipliers, suggesting that the larger the economy the bigger the multiplier. The large economy impact on 
world interest rates must be more than offset by other features of large economies, such as the tendency to 
be less open to imports than the smaller economies, as the interest rate change in response to a temporary 
shock is very small. Import penetration has a very strong correlation with the impact multipliers, 
suggesting that more open economies tend to have smaller multipliers, both in response to spending cuts 
and tax rises. Figure 1 illustrates the strength of this correlation with the temporary spending on goods and 
services multiplier. 
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Figure 1. Temporary spending multiplier and import penetration 

 
Source: NIESR simulations. 

The short-term income elasticity of consumption has little relationship with the first year government 
consumption multipliers, but shows a 50% correlation with income tax multipliers, which feed directly into 
personal income. The indirect tax multiplier will also depend upon the speed at which real wealth effects 
reduce consumption. An indirect tax increase reduces real wealth, and as it affects consumption in the long 
run, it affects the multipliers. 

Table 3. First-year multipliers from 1% of GDP permanent consolidation 

 Government spending Taxes 
 Consumption Benefits Indirect Direct 

Australia -0.61 -0.17 -0.32 -0.12 
Austria -0.55 -0.18 -0.05 -0.13 
Belgium -0.16 -0.04 -0.02 -0.03 
Canada -0.43 -0.13 -0.10 -0.08 
Denmark -0.54 -0.10 -0.02 -0.05 
Finland -0.67 -0.16 -0.05 -0.10 
France -0.65 -0.33 -0.11 -0.26 
Germany -0.46 -0.29 -0.12 -0.25 
Greece -1.02 -0.44 -0.29 -0.37 
Ireland -0.33 -0.11 -0.06 -0.08 
Italy -0.62 -0.17 -0.06 -0.12 
Japan -1.15 -0.58 -0.43 -0.48 
Netherlands -0.51 -0.19 -0.05 -0.15 
Portugal -0.70 -0.17 -0.06 -0.12 
Sweden -0.40 -0.17 -0.05 -0.13 
Spain -0.74 -0.17 -0.16 -0.12 
United Kingdom -0.55 -0.14 -0.14 -0.08 
United States -0.90 -0.25 -0.27 -0.16 

Note: Budget target shifted by 1% of GDP. Simulations conducted in one country at a time. 
Source: NIESR simulations. 
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A permanent fiscal consolidation also involves changing the budget deficit target. The reported 
multipliers in Table 3 are derived from the shocks applied in Table 1, but with the cut in spending or 
increase in taxes being permanent and also the deficit target is shifted by 1% of GDP. This changes the 
shape of the multiplier, as income taxes will rise in all scenarios from the second year of the simulation to 
cover any shortfall in the 1% of GDP consolidation, and long-term interest rates will fall by more than for 
a temporary consolidation. The impact of tax increases in the second year varies across shocks, depending 
on the degree of shortfall in the ex post budget improvement compared to the ex ante estimates.  

In general, permanent multipliers should be smaller than temporary ones, as the impact of the fiscal 
contraction on long rates will be larger, and the fall in long rates will induce increases in asset prices and in 
investment.5

Figure 2. Permanent and temporary spending multipliers against economy size 

 Country size plays a much more direct role in determining the offset on a permanent 
consolidation relative to a temporary one than in determining the size of the multiplier itself. Figure 2 plots 
the difference between the permanent government consumption multipliers reported in Table 3 and the 
temporary multipliers from Table 1, against our measure of economy size. There is a 60% correlation 
between the series, with large countries such as the United States, which has an important role in 
determining global interest rates, seeing a much bigger decline in the magnitude of the multiplier when the 
consolidation is permanent than do small EMU countries such as Finland where monetary policy is not 
independent. The five countries with the largest differences between temporary and permanent multipliers 
all have independent monetary policies and hence a fiscal contraction will induce a larger decline in long 
rates and in the exchange rate than is observable in the countries within EMU. 

 
Source: NIESR simulations. 

Multiplier profiles for different fiscal instruments 

This section goes beyond the short-run impact multipliers discussed above, and considers the longer-
term impact of a permanent consolidation on output, and the dynamic path of adjustment. The use of the 
term multiplier is probably a misnomer in this context, but we will use it, rather than the more cumbersome 
“effect on the path to equilibrium”. In general in large economies output should rise marginally in the long 
                                                      
5. The impact of the consolidation on risk premia is not taken into account. These are largely absent currently 

for large countries such as the United States, the United Kingdom, France and Germany. For small 
countries such as Greece, Ireland and Portugal this is important. 
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run in response to a fiscal consolidation in that country alone, as real interest rates will eventually be lower. 
The profiles for a number of countries are reported, and each starts with the impact multipliers in Table 3.  

As one can see from Figure 3, output in the United States returns to the baseline relatively quickly 
after a cut in spending and a shift in the deficit target. In this simulation interest rates fall to zero only in 
the first quarter, and they are not trapped at that level, although this would be a common experience if the 
shock were larger. We omit the time paths for indirect taxes as they involve a rise in prices and the pattern 
depends upon the monetary policy response in a way the others do not. In general interest rates rise in 
response to inflation induced by tax rises in order to keep expectations in check, and the scale of the 
increase will affect the path of output, and it will depend upon the rule in place. Benefits multipliers are 
initially larger than tax multipliers because more benefit recipients are liquidity constrained than the 
average of the population. 

Figure 3. Permanent multipliers in the US 

 

Note: The figure shows the deviations from baseline following a permanent fiscal shock. 
Source: NIESR simulations. 

Consolidation paths for the United Kingdom and the Netherlands (Figures 4 and 7) are similar to 
those the United States, with markets working more rapidly than in France or Germany (Figures 5 and 6), 
where equilibrium is regained more slowly. This reflects both larger effects from current income in 
German consumption and slower reactions of real wages per person hour to unemployment. The former 
reflects the estimated consumption function based on Barrell and Davis (2007) whilst the latter reflects 
estimated labour demand and wage relationships. There is also less of an offsetting effect from declines in 
the exchange rate in the short term, and the inertia in the unemployment process in both countries, as in 
much of the rest of Europe, would mean total benefits would be higher in the medium term. In addition in 
Germany benefit recipients are more likely to be liquidity or borrowing constrained as compared to 
average taxpayers. The tax rule implies that this would be recouped by higher taxes on incomes and hence 
output growth would slow. This profile is only present in a permanent consolidation multiplier, as the 
effects are a combination of the shock to spending and the shock to the budget target. 
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Figure 4. Permanent multipliers for the UK 

 

Note: The figure shows the deviations from baseline following a permanent fiscal shock.  
Source: NIESR simulations. 

Figure 5. Permanent multipliers for Germany 

 

Note: The figure shows the deviations from baseline following a permanent fiscal shock. 

Source: NIESR simulations.  
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Figure 6. Permanent multipliers for France 

 

Note: The figure shows the deviations from baseline following a permanent fiscal shock.  

Source: NIESR simulations. 

 

Figure 7. Permanent multipliers for the Netherlands 

 

Note: The figure shows the deviations from baseline following a permanent fiscal shock.  
Source: NIESR simulations. 
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The long-run multipliers are based on the assumption of an exogenous labour supply. If one were to 
allow an endogenous response of labour supply to either a rise in the income tax rate, which may reduce 
incentives to enter the labour force, or a decline in the benefit rate, which may increase incentives to enter 
the labour force, this would result in a permanent shift in labour supply and hence potential output. The 
magnitude of the impact would depend on the assumed elasticity of labour supply to the tax and benefit 
rates. 

US fiscal multipliers under different monetary policy rules 

The fiscal multipliers reported in Tables 1 and 3 and illustrated in Figures 3-7 above are based on the 
series of assumptions detailed above. However, multipliers are not immutable, and in the next two sections 
the implications of some of these assumptions will be assessed, and the impact on the estimated multipliers 
from adopting an alternative set of assumptions reported. In this section the focus is on the choice of the 
monetary policy response to a fiscal consolidation. We use the United States as an example, but similar 
results can be expected in other large advanced economies.  

Under the default assumptions, nominal short-term interest rates are initially fixed for one year. 
Thereafter, the monetary authority is assumed to follow the standard feedback rule, which applies a 
combined target to both inflation and a nominal aggregate. If one allows interest rates to respond 
immediately, the monetary authority will cut interest rates in the first year to offset part of the 
contractionary impact of the fiscal consolidation. This reduces the fiscal multiplier slightly in the first three 
years, as illustrated in Figure 8, but raises it slightly in subsequent years, so that the net cumulative impact 
of this speed of interest rate response is negligible. 

Figure 8. US fiscal consolidation multipliers – different initial reactions 

 
Source: NIESR simulations. 

Next the implications of the monetary authority having a different targeting regime in place are 
assessed. In Figure 9 the multiplier under the standard two-pillar rule applied in the previous simulations is 
illustrated, and compared to the estimated multipliers when a Taylor Rule is applied and when a price level 
target is applied. The impact on GDP is largely similar across the three feedback rules, suggesting that the 
chosen target itself is less important than the speed with which the response is implemented. The shock is 
deflationary and takes prices and output below their baseline initially, inducing a cut in interest rates under 
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all three rules. The impact on long rates is least when a Taylor Rule is used, as this is a proportional 
feedback rule that is designed to take the inflation rate back to target after it has fallen below it. A price 
level rule, as implemented here, is a proportional, integral controller and targets the inflation rate as well as 
the price level. As the consolidation shock reduces the price level the rule induces a larger cut in interest 
rates than would a proportional controller in order to take prices back to target.6

Figure 9. US fiscal consolidation multipliers – impacts using different monetary policy feedback rules  

 A two pillar rule feeds 
back on nominal GDP and inflation, and hence with the same parameters reduces interest rates more as 
nominal GDP falls by the fall in prices relative to base plus the fall in output relative to base. Hence the 
offset to a fiscal contraction is greatest with an ECB style two pillar strategy and least with a Fed style 
Taylor Rule. 

 
Note: The figure shows the deviations from baseline. Two pillar is when monetary policy targets both the inflation rate and a nominal 

aggregate.  
Source: NIESR simulations. 

It may of course be the case that monetary policy cannot react immediately because interest rates are 
at zero. In the baseline in mid 2011 interest rates in the US start to rise from the very low level seen since 
2009, and hence a cut is possible. However, this January 2011 baseline included a significant increase in 
oil prices which would raise inflation in the United States and induce an interest rate response. Hence that 
baseline cannot be used to evaluate the importance of a zero lower bound, but it is possible to construct a 
counterfactual history where this is possible by removing the oil price shock and creating a new baseline. If 
we undertake this simulation then interest rates in the United States would be trapped at 0.001 until the first 
quarter of 2012, and hence one can evaluate the role of the zero bound over this period. The fiscal 
consolidation was simulated on the standard base and the counterfactual base with forward looking 
consumers and with myopic consumers. Forward looking consumers (discussed below) take the net present 
value of their future incomes and spend in relation to this. In a normal baseline a fiscal consolidation 
reduces interest rates in the short term and hence consumption rises as a result. At the zero bound interest 
rates cannot fall (for at least five quarters in our experiment) and hence consumption does not absorb as 
much of the shock and output falls by 0.1 percentage points more than in the normal case with forward 
looking consumers. In NiGEM myopic consumers are less influenced by short-term interest rates and 
                                                      
6. The parameters of the rules are nested, and hence the differences are due to their innate properties. 
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investment decisions depend upon the user cost of capital. Hence the zero bound raises the multiplier by 
less if consumers are myopic, as can be seen from Figure 10. In general, the lower bound is not very 
important, but the longer it is expected to last the greater the effect on the consolidation multiplier. 

Figure 10. Impact of the zero lower bound on interest rates on the US consolidation multiplier 

 
Note: Forward consumers use forward-looking model-consistent expectation whereas myopic consumers are backward looking. 
Source: NIESR simulations.  

Fiscal multipliers and expectations 

Perhaps the most important set of assumptions affecting the size of the multiplier concern the role of 
expectations. In the standard set of simulations, the assumption is made that financial markets are forward 
looking. Long-term interest rates, equity price and exchange rates follow a forward looking arbitrage path, 
which is consistent with the simulation outturns. Wage setting is also partly forward looking, with wage 
settlements driven by a weighted average of current and expected inflation. Consumers are assumed to be 
myopic, but respond to their forward looking financial wealth, albeit rather slowly.  

In this section some of these assumptions are relaxed in order to assess their impact on the estimated 
fiscal multipliers. Figure 11 shows the US multiplier in response to a permanent spending consolidation 
under the default assumptions (labelled as myopic consumers in the figure) and compares this to a range of 
alternative sets of assumptions regarding expectations. If one turns labour markets and equities backward 
looking so that they do not depend upon expectations about the future then the multiplier path is little 
affected. This is illustrated by the lines labelled myopic consumers and wage setters, and myopic 
consumers, wage setters and equity markets in the figure. The size of the multiplier is marginally larger 
under these assumptions, but not significantly so. The shock still operates with a monetary feedback rule 
and slower growth will reduce inflation and hence interest rates in the future will be lower. This will cause 
the forward looking exchange rate to jump down and forward looking long rates to do the same. If one 
turns long rates backward looking and fixes the exchange rate in the first period (and thereafter in this 
experiment), the multiplier in response to the consolidation programme in the US increases to over one in 
the first year. This is labelled “All backward” in the figure. Short term interest rates still fall and if one did 
not allow this to happen then the multiplier would be marginally larger still.  
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One can also move in the other direction and assume consumers are forward looking and react to the 
expected value of their future incomes. As taxes will be lower in the future and hence the net present value 
of incomes is higher, consumption is initially higher with forward looking consumers than it is with 
myopic ones. There is estimated inertia in the adjustment to the long run even with our forward looking 
consumption equations. Reducing the mark up would shrink the multiplier further from the -0.6 in the 
chart, but it would still be negative. However, as the myopia premium shrinks to zero the model comes 
close to be fully Ricardian in that future tax liabilities are more fully taken into account. 

Figure 11. The impact of expectations on the US multiplier 

 
Note: The figure shows the deviations from baseline following a permanent fiscal shock.  
Source: NIESR simulations. 

Government debt and consolidation programmes 

The baseline includes a set of consolidation programmes as announced by December 2010, as the 
consolidation programme for Germany would already be enough to return the budget to balance in 2020, 
whilst others would lead to significant deficits unless they are reduced by tax increases. There are no clear 
consolidation plans in either the United States or Japan. Any programme can be blown off course, and one 
can calculate the risks involved by undertaking stochastic simulations with NiGEM. The bounds around 
the baseline debt stock projections are reported for the major seven economies and for the four European 
economies that face currently heavy financial market pressure. One can also investigate the use of debt and 
deficit feedback rules to reduce the uncertainty around any consolidation programme, the uncertainty 
around a 1% of GDP spending led programme in the euro area will be assessed. 

NiGEM is a 3000 variable model and bootstrapping is the only available way to undertake stochastic 
simulations. All historical shocks were repeatedly taken from a randomly chosen ‘time slice’ between 1995 
and 2010 and applied to the model. The error structures include unexplained components from the whole 
period including the severe recession in 2009. However, the recession was largely driven by sustained and 
unusual increases in borrowing premia, and it is unlikely to be repeated in the 200 replications that were 
undertaken. The debt stock is a stochastic process, as it has a residual, and it was applied along with other 
the residuals. These residuals are generally small, but in some countries they were large in 2009 and 2010. 
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Estimated serial correlation in the errors is maintained, and for these variables it is not strong. The model is 
run with a set of residuals and the outturn is used in the next period when another time slice is applied in 
the next stage of the future history.  

Stochastic simulations were run around the baselines from 2011q1 to 2028q1. For the first five years 
tax rates are fixed so that shock effects show up in the deficit and not in the tax rate, and hence debt stocks 
can rise or fall without any reaction. After 2016 tax rates respond to bring the debt stock back towards the 
target imposing a no-Ponzi game condition. Uncertainty bounds are plotted in Figures 12. Each figure 
gives the 80, 90 and 95% probability bounds around the debt stock projections. The baseline projections 
for deficits are reported in Table 4 and are discussed in the January 2011 National Institute Economic 
Review.  

Table 4. Projections for government deficits underlying the stochastic simulations 

As a per cent of GDP 

 2009 2010 2011 2012 2013 2014 2015 
Canada -5.52 -5.09 -4.36 -3.69 -3.09 -2.69 -2.36 
France -7.50 -7.70 -6.05 -5.21 -3.95 -3.28 -3.01 
Germany -3.00 -3.98 -2.99 -2.00 -1.80 -1.75 -1.67 
Greece -15.52 -9.50 -7.50 -7.50 -6.56 -5.31 -4.76 
Ireland -14.28 -28.83 -11.17 -7.79 -6.27 -4.86 -3.48 
Italy -5.30 -4.96 -4.37 -3.40 -3.11 -2.81 -2.49 
Japan -7.14 -7.62 -6.58 -5.79 -5.40 -4.99 -4.57 
Portugal -9.37 -7.93 -6.08 -5.37 -4.92 -4.57 -3.94 
Spain -11.13 -10.31 -6.74 -5.19 -4.43 -3.76 -3.22 
United Kingdom -10.76 -10.09 -7.91 -6.61 -5.20 -3.95 -3.10 
United States -11.28 -10.54 -9.42 -6.82 -5.14 -4.86 -4.72 

Source: NIESR forecast. 

Table 5 gives the values of the bounds for the debts stocks as a per cent of GDP for the major seven 
economies and for Spain, Portugal, Ireland and Greece. In each case these are the probability bounds for 
the debt stock if taxes do not increase in order to keep the stock within bounds. The Greek debt stock 
could, on these projections lie somewhere between 121 and 196% of GDP by 2016, whilst that in Japan 
(on a gross basis) could lie somewhere between 176 and 208% of GDP. These bounds can be brought 
under control by using feedback rules. 

Table 5. Stochastic bounds around debt stock projections in 2016 

 95% 90% 80% base 20% 10% 5% 
Canada 88.25 85.28 82.05 75.30 68.04 64.73 62.84 
France 123.26 117.76 113.19 99.68 91.24 82.81 76.04 
Germany 89.19 85.73 81.54 70.25 56.64 48.10 44.95 
Greece 196.06 184.22 169.49 151.65 133.42 125.15 121.17 
Ireland 128.87 125.55 122.38 111.95 107.09 103.35 99.82 
Italy 139.84 136.10 126.18 115.07 98.70 91.17 87.66 
Japan 208.12 205.23 201.72 194.49 183.79 179.48 176.50 
Portugal 120.67 116.88 109.61 100.04 88.61 83.23 79.19 
Spain 84.72 82.42 78.07 72.69 66.11 61.70 59.68 
United Kingdom 102.81 100.96 98.93 94.70 92.32 90.42 89.00 
United States 109.74 106.83 104.18 99.41 94.96 91.69 89.40 

Source: NIESR simulations. 
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Figure 12. Bounds around debt stock projections 
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Figure 12. Bounds around debt stock projections (continued) 
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Figure 12. Bounds around debt stock projections (continued) 
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Figure 12. Bounds around debt stock projections (continued) 
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Note: The figures show the evolution of gross debt and the 60%, 80% and 90% bounds from the stochastic simulations. 

Source: NIESR simulations. 
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Feedback rules can either respond to the deviation of the deficit (gbr) from its target (gbrt) or the 
deviation of the debt stock (gdr) from its target (gdrt), or both. The first would be a proportional controller, 
the second an integral contoller and the thrird a propotional and integral controller. The speed at which the 
debt stock returns to target depends on the choice of the rule and its parameters, as does the uncertainty 
around the target. The debt and deficit process is a two part one, with shocks occuring to defiicts and to 
debts separately, as not all shocks to the debt sock (bank failures, privartisatins, licence sales) affect the 
deficit. One can write the two equations as  

 gbrt = a + λ (gbrt-1 –gbrtt-1) + δ (gdrt –gdrtt-1) + εt 

 gdrt = gdrt-1 – gbrt +ωt  

Feedbacks are included in the gdr equation, and either or both may be used. In NiGEM the instrument 
used is the direct tax rate, although it is also possible to use other instruments. The default value for λ is set 
at 0.2 and that for the debt stock at 0.0025. As the process is a two part one it is possible that shocks that 
improve the debt stock could lead to a loosening of fiscal policy through their effects on the feedback in 
the deficit equation. 

A spending based fiscal consolidation of 1% of GDP in all euro area countries was simulated, and 
stochastic bounds around the outcome are shown (Figure 13). The distribution around the debt stock, the 
deficit and the level of output is plotted under the assumption that for the first five years taxes do not rise to 
pull the deficit back to target. The consolidation takes the euro area defict as a per cent of GDP back to -1.5 
in 2015 as compared to -2.5 in the baseline. However, the uncertainty associated with that programme is 
large, and there would be a 95% chance it would lie between -0.45 and -2.27% of GDP. These are the no 
solvency rule bounds around the consolidation scenario, and one can compare the bounds to those from a 
set of rules. For this scenario debts and deficits for the major economies are plotted. 

Figure 13. Stochastic bounds around the euro area budget deficit 

As a per cent of GDP, for a 1% of GDP fiscal consolidation 

 

Note: The figure shows the evolution of gross debt and the 60%, 80% and 90% bounds from the stochastic simulations. 

Source: NIESR simulations. 
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Figure 14. Stochastic bounds around debts and deficits for Germany, Italy and France for a 1% of GDP 
spending based consolidation scenario 

Germany – deficit 

 

 

 
Germany debt stock 

 

Note: The figure shows the evolution of gross debt and the 60%, 80% and 90% bounds from the stochastic simulations. 
Source: NIESR simulations. 
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Figure 14. Stochastic bounds around debts and deficits for Germany, Italy and France for a 1% of GDP 
spending based consolidation scenario (continued) 

France deficit 

 

France debt stock 

 

Note: The figure shows the evolution of gross debt and the 60%, 80% and 90% bounds from the stochastic simulations. 

Source: NIESR simulations. 

 

 

-9

-8

-7

-6

-5

-4

-3

-2

-1

0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

frgbr    - 0.95% frgbr    - 0.90% frgbr    - 0.80% frgbr    - base frgbr    - 0.20% frgbr    - 0.10% frgbr    - 0.05%

70

75

80

85

90

95

100

105

110

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

frgdr    - 0.95% frgdr    - 0.90% frgdr    - 0.80% frgdr    - base frgdr    - 0.20% frgdr    - 0.10% frgdr    - 0.05%



 ECO/WKP(2012)10 

31 
 

Figure 14. Stochastic bounds around debts and deficits for Germany, Italy and France for a 1% of GDP 
spending based consolidation scenario (continued) 

 

Italy deficit 

 

Italy debt stock 

 

Note: The figure shows the evolution of gross debt and the 60%, 80% and 90% bounds from the stochastic simulations. 
Source: NIESR simulations. 

As governments are interested in keeping debt stocks within bounds one can investigate the effects of 
feedback rules on the distance between the baseline consolidation path and the upper 95% bound in the 
stochastic simulation. Table 6 shows the effects of the feedback case on the upper bound as compared to 
the no feedback case plotted above for three countries and the euro area. A feedback of 0.0025 on the debt 
stock difference from target reduces the distance of the upper bound from the baseline by 3.1% of GDP on 
average after five years. If one doubles the feedback on the debt stock then the average distance between 
the baseline and the upper 95% bound declines further. The results differ between countries in part because 
they have different estimated parameter, but also because they have faced different historical shocks both 
to the factors affecting the deficit and to the debt stock directly. 
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Table 6. Impacts of rules on distance of 95% bound from baseline 

 Weak GDR Strong GDR GBR GBR 
+weak GDR 

Double GBR 
+weak GDR 

 λ =0.00 λ =0.00 λ =0.20 λ =0.20 λ =0.40 
 δ =0.0025 δ =0.005 δ =0.00 δ =0.0025 δ =0.0205 

Austria -1.33 -1.60 -1.29 -2.12 -2.48 
Belgium -0.83 -1.69 -3.05 -3.35 -3.54 
Finland -1.44 -2.65 -0.75 -1.14 -1.64 
France -0.66 -1.30 -4.27 -3.05 -3.56 
Germany -4.19 -6.63 -7.87 -8.56 -10.50 
Greece -6.16 -8.92 -10.26 -13.26 -12.35 
Ireland -5.95 -4.78 -4.71 -11.05 -10.59 
Italy -4.37 -4.29 -4.41 -6.17 -3.67 
Netherlands -1.18 -1.34 -4.15 -2.71 -4.77 
Portugal -4.15 -4.89 -7.57 -6.67 -7.37 
Spain -3.42 -3.57 -4.25 -3.83 -5.57 
      
Mean -3.06 -3.79 -4.78 -5.63 -6.00 

Source: NIESR simulations. 

If instead of an integral controller a proportinal controller with a value of 0.2 is used (which is  the 
equivalent to the debt stock control in a quarterly model if nominal growth is 5%) then the debt stock is 
significantly better controlled. Further improvemnets can be made if one uses a proportional and integral 
control, and the stronger the proportinal control is reacting to the deviation of the deficit from base the 
better the debt stock is managed. In the last column of Table 6 about a third of the variablity of the debt 
stock is removed as compared to the no feedback rule used in Table 5. However, progress across rules is 
not uniform, as one can see from the table. As is common in control problems that a dual controller is more 
effective at stabilising both the deficit and the debt stock. Even then uncertainty can only be reduced but 
not removed. 

Assessing fiscal consolidation programmes until 2012 

In this section the expected impact of the actual fiscal programmes announced and enacted for 
2010-12 will be discussed. Then the need for further consolidation from 2013 will be assessed and 
different fiscal targeting rules and the speed of adjustment towards a target considered. Table 7 reports the 
planned fiscal consolidation programmes in the countries covered in this paper for 2010-12. The policy 
impulse is defined as the expected impact of legislative changes to tax rates and spending commitments 
introduced in a given year on total government spending or revenue, as a per cent of ex ante GDP. A 
positive impulse represents an expansion (a tax cut or a spending increase) whereas a negative impulse 
indicates a contractionary policy. The policy impulses to be introduced in each year are split into those 
that affect revenues and those that affect expenditure. Revenue impulses are further subdivided into those 
derived from direct taxation and those derived from indirect taxation. Expenditure impulses are subdivided 
into those that affect the volume of government spending on goods, services and capital investment, and 
those that affect personal income through either social benefits or public sector wages.  

In 2010, fiscal policy remained expansionary in a number of countries, including Austria, Denmark, 
Finland, Germany, Japan, the Netherlands and Sweden while policy was restrictive in Greece, Ireland, 
Portugal, Spain and the United Kingdom, and marginally so in Australia, Belgium, Canada and Italy. On a 
cumulative basis from 2010-12, only in Finland, one of few euro area countries with a debt stock of less 
than 60% of GDP, and Japan, which has one of the largest stocks of government debt in the world, is 
policy expansionary overall. A cumulative contraction of 1.8% of GDP is planned in the euro area, largely 
driven by sharp fiscal contractions in Ireland, Greece, Portugal and Spain. The United Kingdom also plans 
a sharp fiscal tightening over the next few years. 



 ECO/WKP(2012)10 

 33 

 

Table 7. Fiscal impulses 2010-12 

Positive impulse is a tax cut or an expenditure rise 

 2010 2011 2012 Total 
2010-12 

 Direct 
tax 

Indirect 
tax 

Spending 
(goods and 
services) 

Spending 
(benefits/ 
wages) 

Direct 
tax 

Indirect 
tax 

Spending 
(goods and 
services) 

Spending 
(benefits/ 
wages) 

Direct 
tax 

Indirect 
tax 

Spending 
(goods and 
services) 

Spending 
(benefits/ 
wages) 

 

Australia 0.0 -0.5 0.0 0.0 0.0 0.0 -0.8 0.0 0.0 0.0 -0.8 0.0 -2.1 
Austria 0.9 0.0 0.9 0.0 -0.2 -0.2 -0.4 0.0 -0.2 -0.2 -0.7 0.0 -0.1 
Belgium -0.1 0.0 -0.1 0.0 -0.2 0.0 -0.3 0.0 -0.4 0.0 -0.3 0.0 -1.4 
Canada 0.0 0.0 -0.5 0.0 -0.7 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 -1.7 
Denmark 0.0 0.0 0.0 0.5 -0.5 0.0 0.0 0.0 -0.5 0.0 0.0 0.0 -0.5 
Finland 0.7 0.0 0.3 0.2 -0.1 -0.2 0.1 0.1 -0.3 -0.2 0.0 0.1 0.7 
France -0.1 0.0 0.1 0.0 -0.9 0.0 -0.5 0.0 -0.3 0.0 -0.3 0.0 -2.0 
Germany 0.5 0.4  0.1 0.0 -0.3 -0.2 -0.2 0.0 -0.1  0.0 -0.1 0.0 -0.1 
Greece -0.2 -0.3 -1.4 -0.5 -1.8 -0.4 -0.6 0.0 -0.6 -0.1 -1.7 0.0 -7.6 
Ireland -1.1 0.0 -0.7 -0.6 -1.3 0.0 -1.3 -1.2 -0.8 0.0 -0.8 -0.9 -8.7 
Italy 0.0 0.0 -0.1 0.0 -0.1 -0.1 -0.4 0.0 -0.1 -0.1 -0.5 0.0 -1.4 
Japan 0.5 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 
Netherlands 0.0 0.0 0.2 0.0 0.2 0.0 -1.1 -0.1 0.0 0.0 -0.5 0.0 -1.3 
Portugal -0.6 0.0 -0.4 -0.1 -0.4 -0.6 -1.4 -0.6 -0.1 0.0 -0.8 -0.1 -5.1 
Sweden 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 
Spain -0.7 -0.7 -0.2 -0.1 -0.9 0.0 -0.9 -0.3 -0.5 0.0 -0.7 -0.3 -5.3 
United Kingdom -0.2 0.0 -0.2 -0.2 -0.1 -0.8 -0.9 -0.3 -0.3 0.0 -1.0 -0.1 -4.1 
United States 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -0.1 0.0 0.0 -0.5 -0.1 -1.0 

Source: NIESR simulations.



ECO/WKP(2012)10 

 34 

A series of simulations are run to assess the impact of the planned consolidation packages on output, 
unemployment and the deficit in each country. The underlying assumptions of the model simulation 
include the following: financial markets (long-term interest rates, exchange rates and equity prices) exhibit 
forward-looking behaviour, consumers exhibit myopic behaviour and all consolidation measures are 
assumed to be permanent. Interest rates are assumed to follow the two-pillar rule and an interest rate 
response from the first year of the simulation is allowed. These are essentially the same assumptions 
underlying the permanent multipliers discussed above, with the exception of lifting the restriction on the 
monetary policy response in the first year. As was discussed above, this slightly reduces the impact 
multiplier in the first year of the simulation. The results of consolidation on a unilateral basis are compared 
to joint consolidations in all countries at the same time. 

Figure 15 illustrates the expected impact on GDP, the unemployment rate and the fiscal balance 
relative to a baseline scenario with no change in the prevailing policy of 2009. These results are based on 
single country scenarios. Below the difference between unilateral consolidation measures and joint 
consolidation will be compared. The estimates suggest that fiscal tightening reduced output in Greece by 
2½ per cent in 2010, with the cumulative impact on GDP expected to rise to -6½ per cent by 2012, raising 
the unemployment rate by nearly 2 percentage points. While the cumulative improvement in the fiscal 
balance in Ireland is expected to be slightly higher than in Greece, the impact on output and unemployment 
is smaller, reflecting the small multiplier in Ireland. Output in Spain, Portugal, the United Kingdom and 
Ireland is expected to be 1½ – 3 per cent below the baseline by 2012 as a result of the fiscal programmes. 
The impacts are smaller elsewhere. 

Having considered each fiscal package on a unilateral basis, we then run a simulation with all 
packages introduced simultaneously. In general, we would expect negative spillovers from fiscal 
contractions abroad, and output to be lower in the joint scenario than in the unilateral scenarios. This is 
partially offset, especially in the smaller economies in the Euro Area, by the bigger impact of the joint 
action on ECB interest rate setting and more significant depreciation of the exchange rate.  

Figure 16 illustrates the difference in the level of GDP in 2012 in each country in the joint scenario 
compared to the unilateral scenarios. In some cases, joint consolidation has a positive effect on output, 
reflecting the sensitivity of net trade to the exchange rate and relative price movements as well as the short-
term sensitivity of demand to the real interest rate. The latter is particularly important in the United States 
and Japan. If the price elasticity of imports is high relative to that of exports, imports fall relative to exports 
when domestic prices are restrained, which in the very open economies of Belgium, Ireland and Austria 
may actually raise the level of GDP in the short term. 
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Figure 15. The effect of unilateral scenarios 

 

 

 

Note: The figure shows the difference from the baseline assuming unilateral consolidation. 

Source: NIESR simulations. 

Impact of fiscal plans on GDP

-7
-6
-5
-4
-3
-2
-1
0
1

Au
st

ra
lia

Be
lg

iu
m

C
an

ad
a

D
en

m
ar

k

Fi
nl

an
d

Fr
an

ce

G
er

m
an

y

G
re

ec
e

Ire
la

nd

Ita
ly

Ja
pa

n

N
et

he
rla

nd
s

Au
st

ria

Po
rtu

ga
l

Sp
ai

n

Sw
ed

en U
K

U
S

pe
rc

en
t d

iff
er

en
ce

 fr
om

 b
as

e

2010 2011 2012

Impact of fiscal plans on unemployment rate

-0.5

0

0.5

1

1.5

2

A
us

tra
lia

B
el

gi
um

C
an

ad
a

D
en

m
ar

k

Fi
nl

an
d

Fr
an

ce

G
er

m
an

y

G
re

ec
e

Ire
la

nd

Ita
ly

Ja
pa

n

N
et

he
rla

nd
s

A
us

tri
a

P
or

tu
ga

l

S
pa

in

S
w

ed
en U
K

U
S

pe
rc

en
ta

ge
 p

oi
nt

 d
iff

er
en

ce
 fr

om
 

ba
se

2010 2011 2012

Impact of fiscal plans on budget deficit

-4
-2
0
2
4
6
8

10

A
us

tra
lia

B
el

gi
um

C
an

ad
a

D
en

m
ar

k

Fi
nl

an
d

Fr
an

ce

G
er

m
an

y

G
re

ec
e

Ire
la

nd

Ita
ly

Ja
pa

n

N
et

he
rla

nd
s

A
us

tri
a

P
or

tu
ga

l

S
pa

in

S
w

ed
en U
K

U
S

pe
r c

en
t o

f G
D

P,
 d

iff
er

en
ce

 fr
om

 
ba

se

2010 2011 2012



ECO/WKP(2012)10 

 36 

Figure 16. Impact of joint policy action relative to unilateral action 

 

Note: The figure shows the difference from the unilateral scenarios when consolidation measures are implemented simultaneously. 

Source: NIESR simulations. 

Further consolidation needs beyond 2012 

Table 8 reports the expected budget deficit in each economy according to the baseline scenario, which 
incorporates the planned consolidations detailed above. It also shows the anticipated deficit and debt in 
2020 under a scenario with no solvency condition imposed before 2020, so that tax and spending rates 
remain at the 2012 level. In order to achieve a deficit of 1½ per cent of GDP or less by 2020, further 
measures are needed in a number of countries, whereas some of the recent tightening measures could be 
relaxed in others, such as Australia, Germany, Ireland and the Netherlands. 

In order to assess the impact of further fiscal tightening measures, were they to be credibly announced 
now, a simulation is run, where the deficit target is raised by the difference between the expected deficit in 
2020 from Table 8, and -1.5% of GDP. Where deficits are expected to improve more than necessary to 
meet the 1.5% of GDP target, no shock is applied, allowing the debt stock to decline more rapidly. The 
simulation is run from 2011, but interest rates, tax policy and spending levels are held fixed until 2013. The 
impact of a more rapid consolidation from 2013 actually raises output in 2011-12, as this pushes down the 
long-term interest rate by 0.1-0.2 percentage points in 2011 as the fiscal policy shift allows monetary 
policy to be more accommodative.  

Significant corrections are only needed in the United States, Japan, Portugal, Denmark and Finland, 
with only the first two having a major impact on the global economy. The simulations are run under three 
different feedback rules with a proportional controller on the deficit, adjusting the speed of fiscal 
consolidation from 2013. In the first scenario a feedback coefficient of 0.2 is used and the tax rate adjusts 
to correct 20% of the deviation between the actual and targeted deficit in each period. In the second 
scenario the parameter is doubled, correcting 40% of the deviation in each period, and in the third scenario 
60% is corrected each quarter. The short and long-run impact on the long-term real interest rates is shown 
in Figure 17, while Figure 18 shows the expected impact on GDP in the major economies from 2011-20 
under the three scenarios. As no consolidation is needed in the euro area it gains from the fall in real 
interest rates, whilst an ongoing consolidation in Japan and the United States reduces output there, leaving 
the net effect around zero. 
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Table 8. Expected deficit and debt stock in 2012 

% of GDP 

 
2012  

(current budget plans) 
2020  

(no policy change scenario) 
 Deficit Debt Deficit Debt 

Australia -2.1 27.8 -0.1 20.7 
Austria -3.0 68.2 -2.1 67.6 
Belgium -3.1 96.5 -1.8 86.2 
Canada -3.7 80.5 -2.6 73.7 
Denmark -3.3 47.2 -3.4 59.5 
Finland -1.8 50.0 -3.6 70.1 
France -5.2 90.3 -2.3 85.3 
Germany -2.0 76.6 -0.2 68.1 
Greece -7.5 154.3 -2.1 136.7 
Ireland -7.8 105.3 1.1 76.5 
Italy -3.4 114.4 -1.9 95.2 
Japan -5.8 202.5 -4.7 189.2 
Netherlands -3.1 65.5 0.1 48.7 
Portugal -5.4 89.4 -3.7 93.2 
Spain -4.4 68.5 -2.8 63.1 
Sweden -0.4 41.8 -1.5 43.7 
United Kingdom -7.1 85.3 -1.9 79.8 
United States -6.8 99.3 -5.0 94.7 
Euro Area -3.8 87.4 -1.5 77.2 

Source: NIESR simulations. 

Figure 17. Short and long-run impact of fiscal consolidation  
on the long-term real rate from 2013  

 

Note: The figure shows the difference from the baseline.  
Source: NIESR simulations. 
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Figure 18. The impact of implementing necessary fiscal consolidation from 2013 on GDP 

 

 

Source: NIESR simulations. 
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The debt stock in 2020 is significantly reduced only in those countries where consolidation is not 
currently sufficient, and it would fall by 20% of GDP in the United States and Japan by 2020, with the 
speed of deficit reduction having only a minor impact on this. The initial doubling of the feedback would 
reduce the debt stock in these countries by a further 2% of GDP by 2020. The small magnitude of the 
impact reflects the rapid convergence in policies. By 2017, the level of the deficit achieved under the three 
speeds of adjustment is essentially the same, so only a small amount of excess debt is accumulated under 
the slow policy compared to the fast policy reaction. If further debt reduction were needed, then the deficit 
target would have to be reduced further or specific debt targets introduced. 

At the euro area level, no net consolidation is needed to achieve a target deficit of 1.5% of GDP by 
2020, as the largest economy, Germany, is expected to exceed that target. Output remains above base 
permanently as a result, as the euro area benefits from the lower world interest rate. In order to assess the 
impact of spillovers from consolidations in the US and elsewhere, a scenario is run that just includes the 
consolidations in the euro area. The impact on GDP in the euro area under the two scenarios is illustrated 
in Figures 19 and 20. Clearly the strong positive impact of the global consolidation scenario on the euro 
area can be fully attributed to spillovers from the rest of the world and a decline in global real interest rates. 
Outside the OECD, the impact is largely expansionary as well, and non-OECD output would be expected 
to rise above base by 0.1-0.5%. At the global level one would expect GDP to fall below base by up to 
¼ per cent for 3-4 years, given the weight of the United States and Japan in the global aggregate. Total 
world trade may also dip below base temporarily, as demand from the United States and Japan declines, 
although the longer-term impact on global trade would be expected to be positive, as lower global interest 
rates allow a rise in global capacity. 

Figure 19. Global consolidation 

 
Source: NIESR simulations. 

Figure 20. Euro Area consolidation 

 
Source: NIESR simulations. 
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Conclusion 

In general in most countries fiscal policy multipliers are small, but are negative when fiscal policy is 
tightened. Tighter fiscal policy reduces growth in the short run in almost all circumstances, but a lower 
debt stock reduces pressures on real interest rates and hence in the longer term can raise sustainable output. 
This effect is larger for larger countries, and there are noticeable spillovers through real interest rates from 
policies in the United States (or from the euro area as a whole). If fiscal policy were to be noticeably 
tightened in the United States and Japan, as it should be, this would boost activity in the euro area as lower 
long-term real interest rates may well stimulate demand. The need to reduce government debt stocks 
cannot be denied, but their evolution is very uncertain. The bounds around any consolidation programme 
can be reduced by setting up automatic feedbacks that raise taxes in response to overshoots on targets for 
debts and deficits, but the uncertainty bounds cannot be shrunk to zero. In general targeting the debt stock 
and the deficit is more effective than targeting either alone as both are subject to shocks that make them 
deviate from target.  
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